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ABSTRACT 


The objectives of this research concerned: 

i) the development of a modified postcensal population 
estimation technique, ii) the application of the technique 
in the preparation of small area estimates and, iii) the 
assessment of estimate accuracy. The requisites considered 
in the technique development were simplicity, efficiency, 
cost, reliability, and availability of a continuous series 
of symptomatic data. 

The estimation technique developed for this research 
was a refinement of the housing unit method for estimating 
populations at postcensal dates. It is a sequential process 
involving two basic stages. The first stage involved the 
determination of a revised housing inventory for the esti- 
mate date by type of housing. In the second stage, the 
appropriate population ratios were used to determine popu- 
lation estimates by type of housing on the estimate date. 
This modification permitted greater sensitivity toward 
shifts in housing construction over the estimate period. 

Indicators were Pee ee from building permit files 
for use in estimation of sixty-one Edmonton sub-area popu- 


lations. Population estimates were prepared for 119 
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Canadian municipalities which utilized housing data made 
available by the Central Mortgage and Housing Corporation. 

Two postcensal population estimates (modified and 
unmodified) were prepared for each estimate area. These 
estimates were then compared to the 1971 census figures for 
the estimate area. The differences between these estimates 
and actual parameters were assessed in terms of percentage 
error, average per cent error, and Theil's UFstatirtst ic of 
Inequality. These summary measures of error were also 
used to assess the accuracy of the occupied household 
estimates derived In the first stage of the sequential 
process. 

lt was found that the modifled estimation procedure 
produced more accurate population estimates for all estimate 
areas except the study cities' between 10,000 and 50,)00 in 
population size. The modified technique yielded superior 
occupied household estimates for Edmonton sub-areas and 
central cities only. The modified procedure derived 
estimates with lower average per cent error for Edmonton 
Sub-areas, central cities, and census metropolitan areas. 

Estimate accuracy was examined with respect to 
several characteristics of the study estimate areas. 
Estimate error tends to increase in estimate areas having 


higher proportion of multiple dwelling units, smaller 
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population size, population growth or decline, annexation 
experience or change in household size over the estimation 
period. 

The research directed attention toward several 
methodological problems which will involve further investi- 
gation, such as completion and occupancy lag-times by 
housing type, influence of vacancy fluctuations and 
demolitions, and the validity of census data for testing 


purposes. 
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CHAPTER | 


INTRODUCTION AND OVERVIEW 


The purpose of this research is to empirically 
assess the accuracy of a modified censal ratio technique 
in the estimation of city and small area populations for 
postcensal dates. This will involve the development of 
the modified censal ratio estimation technique, the 
application of the modified technique to Canadian cities 
and sub-areas, and the assessment of the technique's 


accuracy. 


Populataon Estimates 


The field of population estimation can be 
classified into three major categories: Intercensal 
estimation, postcensal estimation, and population projection. 
An intercensal estimate is a figure relating to a date 
intermediate to two censuses and the results of these two 
censuses are utilized in the derivation of the estimate. 


The postcensal estimate, which is the focus of the present 


research, is an estimate related to a past or current date 
following a census. The derivation of a postcensal 
estimate will utilize the most recent census results and 


possibly earlier censuses. The population projection refers 
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to future dates for which no data are available and 
usually take into account past census results. (Shryock 
anceStedal, LO fll. p. (2:5) 2 For example, a population 
estimate prepared for June 1, 1972 would be considered a 
postcensal estimate, however, upon completion of the 

1976 Census of Catada, an estimate for June 1, 1972 would 
be regarded as an intercensal estimate. A population 
figure derived for 1981 would be called a population 
projection or forecast: Intercensal estimates, can be 
viewed as interpolations, while postcensal estimates and 
projections can be regarded as extrapolations. John V. 
Grauman treats population estimates and projections 
Separately, however, acknowledging their close relation- 
ship within the field of demography (Grauman, 1959, 

p. 544). Figure 1.1 graphically portrays the relationship 
of these three major categories. 

Both intercensal and postcensal estimation 
techniques play an important role in Canada and the United 
States. Public health officials, market research analysts, 
public and private planners, and other researchers are 
faced with the dilemma of having excellent census data at 
the beginning of each census period but finding these data 
of limited usefulness as time progresses from the census 


date. This problem is further compounded when one considers 
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the existing time lag between the conduct of the census 
are the release of census results to the user. The 
population is constantly changing and even statistics 
for every tenth or fifth year are not adequate for most 
current purposes (Shryock and Siegal; 1971, pe. 725). 

Urban research and planning requirements are not 
scheduled according to census dates but must respond to 
current needs and future demands. Investigators in the 
areas of planning, health, social and consumer services, 
and market analysis need current data to facilitate their 
requirements and program evaluations. Sample surveys and 
complete enumerations can fulfill these current needs, 
however, they are often expensive, laborious, and time- 
consuming. Postcensal estimation techniques are designed 
to meet these current needs. 

Knowledge of current population size of small areas 
Or at the city level] would supply, e,basic. benchmark for the 
determination of space needs within the city (Cina in, 
1965, p. 181). A postcensal estimation technique which can 
provide accurate population estimates would enable the 
planner and urban researcher to assess the population 
distribution, growth potentials in sub-areas within the 
elty (or, for the entire city),.and the,directionjof 


population Shifts within the city. Similarly, offictals 
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in the various municipal agencies would be able to utilize 
current population estimates for small areas to compute 
various measures, such as various vital event rates, 
morbidity rates, criminal and delinquency offense rates, 
and welfare recipient rates. Often an out-of-date census 
figure or a ''quesstimate'" is utilized in computation of 
rates and ratios for postcensal years. 

State and provincial money is often distributed to 
cities on the basis of population size. Either a census 
or : postcensal technique is utilized to determine current 
populations at the city level for these allocations, The 
city of Edmonton's annual civic census serves in this 
regard.  Paeuievtehon size, in many instances, is the whole 


case for state or provincial assistance -- and, it is the 


current size 


Research Focus 

To meet the requirements outlined above, a post- 
censal estimation technique that can provide reasonably 
accurate population estimates for small areas is the focus 
of this research. In addition, the estimation technique 
should meet several criteria to heighten its utility at 
the small area level. First, the postcensal estimation 


technique should be relatively simple in concept and 
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execution. Secondly, the basic data input should be 
readily accessible for the calculation of the estimates, 
and thirdly, the time required for the calculation of the 
estimate should be short. 

The censal ratio technique selected for this 
research is a modified version of the housing unit method 
for estimating postcensal populations. This involves the 
determination of relationships between a symptomatic 
indicator and the population of a given area for the most 
recent census date. This relationship or ratio is then 
applied to the selected symptomatic indicator assembled 
over the estimate period. In this technique, housing 
changes over the estimate period are considered to be 
symptomatic or indicative of population change. 

In addition, two improvements in the postcensal 
estimation technique are evaluated in this research. 
Housing completions rather than housing starts are utilized 
as the symptomatic data series for the preparation of 
city and sub-area postcensal estimates. This improvement 
is included in order to eliminate the time lag between a 
housing start and its completion. The second modification 
is a refinement in the technique itself, in that postcensal 
estimates are prepared by housing type. Since the ratio, 


or population per household, varies by structural type, 
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this Stnnovation wihWb:allow the method to adjust according 
to the prevailing *shitfitseiin housing activity, “Heretofore, 
total building permit starts have been used as input data 
and the ratio applied has been for total dwellings in the 
estimate area. 

First the modified version of the housing unit 
method is then applied to selected Canadian cities of 
varying size categories ranging from 10,000 to the metro- 
politan area level. These cities differ in terms of 
populations izey ttype vot postcensal building construction, 
growth patterns, annexation experience, and age. Further- 
more, the modified housing unit method is used to derive 
postcensal estimates for sub-areas of the city of Edmonton. 
Correspondingly, population estimates derived through the 
unmodified housing unit method were prepared for these 
same urban centres and sub-areas. Four basic series of 
estimates are derived utilizing both methods of estimation: 

Seriess A=) :vePopulation estimates of selected 
metropolitan sub-areas utilizing 
unmodified housing unit method. 

Series Ar2cr (Population estimates of selected 
metropolitan sub-areas erie ies 


modified housing unit method. 
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Series B-l; Population estimates of selected 
municipalities utilizing unmodified 
housing unit method. 

Series B-2: Population estimates of selected 
municipalities utilizing modified 
housing unit method. 

The second stage of this research will assess the 
level of accuracy utilizing the modified housing unit 
method for cities experiencing differing rates of 
population growth; for cities in various size groupings; 
for cities with different annexation experience; for cities 
with differing proportions of housing by type; and for 
cities of different age. These variables may have 
significance in influencing the level of accuracy of the 
housing unit method. Postcensal estimate error tends to be 
lower for larger cities as opposed to smaller cities; lower 
for metropolitan areas as opposed to non-metropolitan areas; 
and tends to vary with the rate of population growth 
(Morrison, 1971). Assessment of the significance of these 
variables has not been done on a large scale in any single 
research effort utilizing one method with comparable input 
data for all test areas. The varftability of these urban 
characteristics may be contributing to the inconsistency 


of results reported in earlier research. 
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Assuming that more systematic evidence can be 
revealed regarding estimate error and urban characteristics, 
then efforts can go forward with respect to further improve- 
ments in the estimation technique. The main reasons for the 
selection of the six stratification variables proposed in 
this research effort are as follows: 

(1) Each stratification variable (independent) selected 


can be measured using a readily available indicator. 


Variable Indicator source 
a. Construction Type feurey dans Permits 
be Gity Size 1966 Census of Canada 
c. Population Growth Rate Census of Canada 
d. Annexation Experience Census of Canada 
e. Household Size (Change) Census of Canada (1966 ¢€ 1971) 
fee wage or eC ty. Census of Canada 


(2) The variables selected have been either suggested 
or utilized in previous research in postcensal 
estimation (California, 19575. Shryock, 938. 
Siegal, Shryock and Greenberg, 1954; Starsinic 
andezurter,) 1900. Zitter-and Shryock, 19647. 
Zitter., Starsinice and Word, 1968; Rosenberg, 
1968s. sand: Morrison, 97) )% 

(3) All variables selected are indicators of the 


population dynamics in the urban area. Determination 
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of levels of estimate error according to the 
magnitude of the independent variables will 
point toward areas of improvement in the 
technique, as well as, assist in its application. 
The third stage of this research assesses the 
accuracy of the same method at the sub-area level. Since 
the input data for such an analysis are not provided in 
any secondary sources, the actual building permit records 
will be utilized. The small area selected for this phase 
of analysis will be the census tract. The reason for 
utilizing the census tract is simply the availability of 
1971 census data for checking the accuracy of the estimates. 
To summarize, this research presents: 
lie the development of a modified censal ratio 
technique; 
2. the application of this estimation technique 
to Canadian cities; 
ie the assessment of the accuracy of estimates 
derived utilizing the modified censal ratio 
technique; and 
h, the assessment of the accuracy of estimates 
derived for sub-areas within the city 


utilizing the same method. 
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CHAPTER II 
POPULATION ESTIMATION 


Perhaps one should recognize that the demand for forecasts is 
generated in part by motives only weakly related to their 
accuracy; in other words that even very inaccurate forecasts 
fulfil a need. The point has been put in its sharpest form 
by Professor Devons when he compares the use of statistical 
forecasting as a guide for policy to the function of the 
magician in some primitive societies. For example, if you 
want to go out hunting and do not know whether the best 
hunting is to the north or to the south, you consult a 
magician; and that after all is a sensible thing to do 
because the important thing is to get on with the hunting. 
It would be disastrous to get bogged down in arguing. Much 
the same need lies behind the demand sometimes faced by 
demographers ''Give me some figures, any figures are better 
than none.'' What such people want, perhaps, is someone to 
make up their mind (Grauman, 1959, pp. 553-554). 


Introduction 

The origin of scientific population estimation can 
be traced to the works of John Graunt, considered by many as 
the father of demography. John Graunt opened the field of 
empirical research with his statistical calculations based 
upon birth and death records maintained by the local parishes 
of London. His research resulted in the publication of 
population estimates for the city of London (Lorimer, 1959, 
pp. 124-126). The development of these population estimates 
was primarily in response to demonstrated concern of the 


King of England over the cumulative effect of a series of 
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plagues upon the population. In 1695, following John 
Graunt's significant contribution to the field of estimation, 
Gregory King estimated the population of England and Wales 
utilizing hearth-tax records as an IndIlcator of population 
change. Ratios of population per dwelling unit derived from 
enumerations of selected administrative areas were then 
applied to these records of hearths to develop an estimate 
of population. This early censal ratio technique preceded 
England's first population census which occurred In 180] 
(Lorimer, 1959, p. 128). These early developments in 
population estimation prompted by concerns about the 
population size of local areas in an industralizing nation 
demonstrated the shift from magician to demographer. The 
need for population estimates has increased as countries 
have evoetweneed the industrial revolution. Improvement in 
estimation techniques yielding greater accuracy is a pre- 
requisite as society has become more complex. It is evident 
that today's urban-industrial country can no longer depend 


upon the magician for knowledge concerning population size. 


Current Need in Estimation 

There are a great many social changes implied in the 
increases of metropolitan populations, as well as the growth 
in numbers of cities and city populations in general. This 


has brought about a need for adequate indicators of 
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13 
population growth at both the city and the sub-area levels. 
No longer will the traditional benchmarks, such as national 
censuses, adequately serve the needs of the urban 
specialist and policy maker. 

The rapid population changes experienced during 
intercensal years cast doubt upon the adequacy of the 
rational *censuses eto serve ‘as (change “indicators (Baten, 
W966) 'Grauman.” h959 1 ithwick asl O70 * Taeuber, 1960). eiihe 
census in the United States is conducted every ten years, 
while the major Canadian census is also conducted on a 
decennial basis with a more restricted census completed 
every five years. Rapid population changes in growth areas 
soon invalidate the results ie decennial or quinquennial 
census. 

The rate of population change for cities and sub- 
areas within cities is such that the census data are soon 
outdated. The continual population movement and growth 
creates ongoing changes in space requirements, traffic flows, 
parkland or open area needs, and may suggest different 
prrori ties with*™regard®totlandcusesand future planning! for 
the urban complex. Of considerable importance is the 
availability ofa relatively -accuraterpostcensal »technique 
for estimating the population in local areas following a 


census date. 
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Provincial and state assistance in the form of 
grants is often predicated on the size of municipalities, 
or on the population changes therein. These municipality 
populations are determined either by estimation or by the 
actual conduct of a census. For example, the city of 
Edmonton conducts an annual civic census in the latter part 
of the year in order to provide the Department of Municipal 
Affairs with a census figure as of the first of January. 
The recent census controversy which concerned the validity 
of Edmonton's population figures emphasized the importance 
of reliable postcensal population figures. In this case, 
three civic census figures were in question and, as a result 
of a costly and extensive evaluation, the 1970 and 1971] 
reported populations for the city were found to be in error 
(McVey; 1973). The availability of simple estimation pro- 
cedures would have provided the planning department with a 
means for checking the validity of their census results. 
The salient point is that planning personnel had been 
Uti izing Incerrect census results in thetr feng range 
planning program and making decisions based on these figures. 
The importance is placed, not on the population size one, 
two, or five years ago, but on the current population size. 

Postcensal estimates of the internal distribution of 


the city's population among the various sub-areas would 
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provide clues as to how the different land uses and 
facilities should be located within the.urban area (€hapin, 
1965). The availability of population estimates among the 
several neighbourhoods would be of importance for the study 
of residential areas and of their community services or 
facilities. A variety of statistical areas are utilized by 
different municipal agencies for the purposes of special 
data tabulations and analyses. There is usually little 
congruence between these statistical areas and census 
statistical areas for which population data are provided by 
Statistics Canada. Considerable manipulation is often 
required to make different statistical areas compatible with 
census areas and, data users often have to be satisfied with 
crude approximations. These other statistical areas include 
local service areas, transportation zones, recreation areas, 
Social Service areas... Parma 14 Soi tS.8 pO ling dist micts , 
police patrol areas, health Service areas, school districts, 
and local target areas for various research interests. 

These statistical areas serve a variety of data 
needs by local researchers and agencies. Researchers 
utilizing these various data areas would have a need: for 
estimates of population size in order to develop measures 
relevant to the social phenomenon of interest, such as 


offender or arrest rates, health service ratios, density 
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measures, and welfare recipient rates, An estimation 
technique would equip the researcher with a valuable tool 
that could be used to determine population estimates for any 
bounded area within the city. Postcensal estimation would 
resolve the problem of working with outdated census data, 
as well as the problem of statistical area comparability 
vith census areas. 

The Edmonton Planning Department has relied on 
either special surveys or the civic censuses for population 
totals within.the city. The Civic Centre Urban Renewal 
Scheme presented in 1968 utilized a survey to determine the 
population size of the target area. The North East Edmonton 
Outline Plan Study (Edmonton, 1969a) and the West Jasper 
Place Review Area: Outline Plan (Edmonton, /{967) used 
estimates based on a ratio of population per gross acre. 
Recommendations in these planning proposals were based on 
estimates of population within the planning areas. Presently, 
the Edmonton Planning Department is collecting 1961 and 1966 
census data for several target areas designated as redevelop- 
ment areas throughout the city. Because of the urgency of 
their investigation, they are hd hie ys on available census 
data which are considerably outdated. In addition, the re- 
development areas are not compatible with existing census 


statistical areas and, therefore, the areal refinement 


cannot be accommodated with census data. 
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Edmonton and other “Zanadian cities conduct annual 
civic censuses in order to arrive at current population 
figures. In addition to the financial cost of such an 
undertaking, the lengthy time period involved in the actual 
canvass is conducive to duplication and omission of 
populations. Again, a postcensal estimation technique may 
be an efficient and inexpensive substitute for the more 
costly and time-consuming procedures currently in uSe. In 
addition, the accuracy of these surveys and censuses at the 
city level is unknown. The additional costs involved in 
post enumeration accuracy checks, field checking, and various 
coverage controls have proven prohibitive (McVey, 1973). 

Lhe, city, iplianne tr, city jot fil.ciiailis.e anid ssidics aal 
investigators need population data primarily as a basis for 
action or future recommendations in the planning process. 
The city official has before him a matter requiring a 
decision, and in many cases, current population figures 


prove useful in determining the extent and direction of 


action. It is at this juncture that the professional 
demographer should contribute at the local level. Currently, 
demographic expertise on any continuing basis is limited 


to the national level. 
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18 
Lacking this type of expertise, the city's require- 
ments for effective decision making and planning involving 
population data at the local level are: 
1. A reliable technique with known accuracy levels 
for the measurement of population change in 
small areas, 
2. A technique that is simple in concept and 
procedure requiring non-demographic expertise, 
3. A technique that is not time-consuming in its 
computational form, 
4, A technique that is inexpensive to use, and 
5. A technique that utilizes a readily available 
and continuous series of symptomatic data at 


the local level. 


Postcensal Population Estimation 


This section will explore the available literature 
pertinent to the focus of this dissertation -- estimation 
of postcensal populations for small geographical areas. 
Postcensal population estimation encompasses a variety of 
techniques ranging from simple extrapolation to the more 
complex component methods. The selection of an estimation 
technique is contingent upon data availability in the area 
for which a population estimate is desired. For purposes 


of organization, the small geographical area is defined 
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simply as a. city oF subdivision thereof, The largest area 
used in the present research is the metropolitan area while 


the smallest is the census tract. 


Population Registration Systems 

According to the United Nations, several countries 
have utilized registration systems to derive local 
population estimates (Shryock and Siegel, 1971, p. 46). 
A registration system is a continuous record keeping of the 
population resident in the area. Whenever a death, birth 
Or movement occurs, the resident is required to notify the 
local registrars in order that the effect of these vital 
processes is noted. A successful registration system must 
be compulsory, in that each resident is required to 
participate. This ideal source of information would allow 
estimates of population size to be prepared on a regular 
basis or for occasional dates for any area covered by the 
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Quasi-Registration Systems 

The United States and Canada do not have registration 
systems as outlined above however, both countries have 
quasi-registration systems. A quasi-registration system 
is one that is restricted in coverage and may not be 


compulsory. The Henderson's city directory in Canada and the 
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20 
Polk's city directory in the United States are examples 
of quasi-registration systems. City directories are 
compilations of information regarding the city's residents 
by address and usually include the occupation of each 
occupant, relationship to head of household, and whether 
or not there is a telephone in the household. While this 
type of information is useful to the business world, this 
form of quasi-registration system is less than adequate for 
purposes of deriving population estimates. The weaknesses 
in this source are due to it not being compulsory, 
variability in coverage, false reporting by respondents, and 
the lack of a designated registration moment. 

Other types of quasi-registration systems include 
family allowance plans, various kinds of licensing, war time 
ration schemes, military and college registration, medical 
and pension schemes (Eldridge, 1945). Ration card 
registration schemes were utilized during World War I]! to 
prepare population estimates for states, provinces, and 
counties in Canada and the United States (Shryock and 
Segeieeeh Oude, (Osi 2A) Several adjustments were required to 
include institutional populations and to exclude military 
personnel resident in private households. In addition, late 
registration and deceased registrants were difficult to 
account for in the correction of estimates derived from 


these quasi-~registration systems. 
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Vital Events Technique 
The vital events technique for preparing estimates 
in postcensal years is commonly used at the city level 
(Grauman, 1959; Lee and Hamilton, 1966; Newling, 1968; 
U.S. Bureau of the Census, 1957 and 1969b). The essential 
feature of the vital events technique is that current 
population estimates are based on the assumption that 
changes in births and deaths reflect changes in the size of 
the population exposed to the risk of these events occurring. 
Several disadvantages of this technique have resulted in 
it being considered the least accurate of all postcensal 
estimation techniques (California, 1957). Morrison 
Summarizes the chief weaknesses of the vital events 
technique. 
Vital rates estimation is vulnerable to several weaknesses to 
which the analyst should be alert. First, in relying on crude 
birth and death rates, it fails to account for changes in age 
and sex structure. Strictly speaking, the method amalgamates 
authentic change in numbers and structural shifts altering a 
population's output of vital events. Froma practical stand- 
point, the analyst should exercise special caution when age 
structure is changing rapidly..... Another difficulty is that 
births and deaths are relatively infrequent in a population. 
Neither event has a high incidence except at specific ages, 
and small errors necessarily are subject to inflation. 
(Morrison, '971, p. 16). 
Further disadvantages include the time lag before the 
symptomatic data series (births and deaths) become available 


to the estimator and the omission of the migration component. 


For local areas within a city, vital events data 
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are normally difficult to obtain, thus making the vital 
events technique a poor choice of estimation procedures. In 
cities for which vital events data have been utilized in 
population estimation, it has been found that this technique 
is the least accurate of all the postcensal estimation 


methods (Californias: 1957) 


Component Method 

The component technique utilizes migration estimates 
in conjunction with estimates of natural increase. This 
technique attempts to satisfy the basic components in the 
standard population 'bookkeeping' equation: 


Pe = Pc + (B-D) + (Mi-Mo) 


Where, Pc = population enumerated at previous census date, 
Pe = estimated total population on the estimate date, 
B = births in the postcensal period 
D = deaths in the postcensal period 
Mi = in-migration in the postcensal period 
Mo = out-migration in the postcensal period 


The migration component can be derived from direct 
data on migration. For example, continuing national surveys, 
Surveys on internal migration, population registration 
systems, special administrative records, such as family 


allowance and tax returns can be utilized to derive estimates 
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of the migration component (Shryock*and Siegel: 9771, 

p. 747). The national Labor Force Survey provided sample 
data on migration which has been incorporated into the 
provincial estimation procedures in Canada ODP. Ss 
L96Gh) 1 Sl e4istoften thevtcasetthat -a symptomatic series “of 
data has to be used to derive an estimate of the migration 
component. This technique is somewhat limited in that 
migration component estimates are often difficult to prepare, 
particularly for small geographical areas. School enroll- 
ment data series are normally utilized in the preparation 
of the migration estimate for the total population. The 
requirement of birth enrollment data and vital event data 


is a limiting factor in the applicability of this technique. 


Composite Method 

The composite technique of estimating city size 
incorporates school enrollment data for arriving at 
estimates of the Yenedl age population, while vital events 
(births and deaths) are used to estimate the remaining age 
groups in the population. This technique compared favorably 
with the component technique and the vital rates technique, 
however, its applicability was restricted to larger 
areas. No test estimates were prepared for smaller areas 


due to the difficulty encountered in obtaining the 


stamse habivong yey" 
ada some betarpa $5 
, ae ay - 


Yo asitoe nla cout aa aie : ae 7 
noiseip im ada: to a m6 pier : Hage sd of vet mo 


years ot beatwll sedwomoe ed supionsey evar . Meno -_ 
ayequeg oF rlusivlib asite 716 zasemii¥9 inahoouean 7 wy 
“Ifaras foodse -SBS1B leaidaerpdep t tee eV Ie 
Adivshegsiq off ni) baesthisu vi lemior ane aero 
ott .anobktelhugeg idteoy ada jot stantves nolyérpiw 9 43 
efeb dnheve larity bee aie tag ors dgaid Yo of rth 
supindss? itd 7a viii hded! Cage aha ni ¥orset cesta ea 


hodrae ia u 


sstze yrto enigemi ges to sup hanass atizegmos saT- 7 - 

fa pniviinge —nt eTab ire! /oms: hositse oe a 

ernave Petiv | ftw enoiie!uneg SBE. jevdne 203 1 tre 
shé onfoleme. sri Sint s 29 O73 bogus ste, (erndeob baie to 
Yidunove? boyequeas euipinnas. shat »oTae | nqaq aii? at jones 
supindash coitey fegly edt> bas sup indsea Fhanegieo ae 
199761 Gt ibeIst112s" 2aw wai tidest bape est ¢ 

2eerve AS} igme vil Dam RgeT 4 lili sh al e920 ce 
ony entakerde ier bavainuesas: 0011 ag 

ae 


nan 


aay 


" ra . 


24 
necessary symptomatic data series (U.S. Bureau of the 
Census, 1957 and 1969b; Grauman, 1959; Bogue and Duncan, 
1957; Zitter and Shryock, 1964; Hillery, 1962). 

The variant of this technique that is in most use 
today is called the Bogue-Duncan Composite Method. This 
procedure utilizes three sources of data -- school 
enrollment, births, and deaths -- to estimate the 
respective population segments most exposed to the risk of 
these events occurring (Bogue and Duncan, 1957; Morrison, 
boo7ilo,eep'p. 316-1 8) Shryock tand "“Stegely 19707 "pp. 750-751). 
These population segment estimates are then combined to 


arrive at an estimate of the total population. 


Censal Ratio Methods 

Rather than deriving estimates for the basic 
components of population change, the cernsal ratio method 
attempts to estimate the total population change directly. 
These methods involve the determination of relationship 
between a symptomatic indicator and the population in a 
defined area for the most recent census date. The second 
step is to extrapolate the ratio to the estimate date. 
This extrapolated ratio, or relationship, is then applied 
to the symptomatic data tabulated for the postcensal 
estimation period for the same defined area (Grauman, 1959; 


Chapin, 1965; Morrison, 1971). 
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Censal ratio estimates have been prepared for cities 
and “smaller subdivisions within cities utilizing a variety 
of symptomatic indicators. A report to the Mayor of New 
York by the Committee on Statistical Programs assessed both 
the need for population data and the various indicators 
used in arriving at postcensal estimates (Brunsman, 1955). 
The minor subdivisions reported were health care units, 
census tracts, school study areas, and multi-purpose 
local areas. Various indicators of population change were 
explored, such as vital statistics, enrollment data, census 
data, selective service registrations, real property 
inventories, postal deliveries, electric and water meter 
connections, telephone subscribers, pension plan accounts, 
and building permit data. Limitations were found with 
every symptomatic data series utilized. The shortcoming of 
this report was that there was no effort to evaluate the 
methods or indicators. 

If the symptomatic data are to be useful, accurate 
and comparable data must be available at regular intervals 
throughout the postcensal estimation period. re vs alsa 
important that the ratio be fairly stable or change in a 
relatively constant fashion over the estimation period. The 


usefulness of a symptomatic series for preparation of 
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26 
population estimates may also be influenced by variation in 
the quality of data over time or by region within a country. 

A variety of data available in series form have 
been used as symptomatic indicators of population change. 
In industrialized countries, the list includes school 
enrollment or school census data, utility connections, 
volume of bank receipts, volume of retail trade, postal 
stops, voter's registration, welfare recipients, automobile 
registration, tax returns, birth and death statistics, 
and building permit records (Shryock. and, Siegel. i97/.J. 


Dee 753) a 


Ratio-Correlation Method 

This method utilizes symptomatic data in the 
derivation of an estimate of the total population for an 
area. The distinction from censal ratio methods is that 
this technique involves mathematically relating changes in 
a combination of symptomatic indicators to known changes 
in population over a period of time. Multiple regression 
equations are used to determine this relationship (Shryock 
and Sregqel. 1971, p. 750; Schmitt, 1954). The basic 
assumption is that this determined relationship will remain 
the same over the estimate period and, hence, can be applied 


to observed symptomatic indicators for the estimate date. 
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27 
(Monmison, I9 71, pp. .18-20).. The accuracy of this 
estimation procedure is contingent upon the validity of 


thisvassumptuon, (Sahmitt and Crosetti, 1954) 


Estimation in Canada 

The only significant effort on estimation in Canada 
is the series of reports produced by Statistics Canada. 
These annual estimation reports were initiated in 1968 and 
report population estimates for counties and census divisions 
in each province. To date, the ae Tes covers four estimation 
periods from 1967 through and including 1970. Unfortunately, 
there is an approximate two year time lag between the 
estimate date and the release of the publication containing 
the estimates. Extensive comment is provided regarding 
estimation methodology in the initial volume (Statistics 
Canada, 1969b) and there has been no refinement or modifi- 
cation in technique beet the four year period. 

The estimation methodology incorporates the basic 
family of techniques discussed in the previous section, 
such as vital events, component, or censal ratio methods. 
The focus is upon preparation of estimates for small areas 
at the county or census division level. Municipality or 
census tract estimates were not attempted in any of the 


estimate years. 
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The county (census division in Newfoundland and the western 

provinces) was chosen over the municipality as the areal 

frame of reference partly for technical reasons: suitable 

methodology using available data for smaller areas has not 

yet been developed. In addition, many data users are 

content with an areal frame of reference no smaller than 

Bheveounty. = 8(DEB IS.) 4 1969b4 "pb .'3) * 
Estimation references reviewed are contrary to this state- 
ment by the Dominion Bureau of Stachsetes. in that, there 
is considerable interest and need for postcensal estimates 
by smaller areas than the county level and that .there has 
been progress in the United States in the development of a 
"suitable'' methodology for preparing postcensal estimates 
at "the smal! “area "level (Morrison, 1971; Shryock and Siegel, 
E97 FB): 

In the preparation of the estimates by province, 
different techniques are utilized. Data availability 
determined the technique chosen in the preparation of 
estimates for each province and its subdivisions. No single 
technique was utilized for preparing the estimates in all 
provinces (D.B. S., I'969b, p. 8). 

The vital events technique proved to yield 
inaccurate estimates and, therefore, was abandoned. A 
"direct method'' was used in Ontario and Saskatchewan based 
on excellent vital registration administrative records. Due 
to boundary changes over the estimation period, only the 


component method was used for the Manitoba estimates. Data 


availability enabled two methods -- component and censal 
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29 
ratio -- to be employed in the preparation of the 
Newfoundland estimates. Both the component and censal 
ratio techniques were used for the remaining six provinces, 
however, the censal ratio technique yielded greater 
accuracy for the Quebec estimates and an average of 
estimates derived from the two techniques was used for 
Alberta and British Columbia. 

The symptomatic indicators used in the censal ratio 
techniques included motor vehicle registrations, electricity 
and gas meter registrations and the value of county assess- 
ments. Building permit data were not utilized, however, 
this type of symptomatic indicator is more consistent and 
available at the municipality level and would have likely 
been used if city estimates were being prepared. lt was the 
conclusion of the report that the indicators used were not 
sufficiently accurate at the county level and were not 
uniformly available in every province (D8 .Se5) L969 bp. 
1) 

An attempt was made at producing metropolitan area 
estimates by using combinations of county estimates where 
the county boundaries were compatible with existing 
metropolitan boundaries. Usually metropolitan areas 
consist of only one county and parts of several other 


counties. In 1966, only one census metropolitan area in 
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Canada was coterminous with a census diviston (Winnipeg) 
(D.B.S., 1969b, p. 13). Succeeding annual population 
estimates prepared for counties and census divisions 
utilized the same procedures set forth in 1967 CD vaca 
O70 ale 

A census technical paper, released in June of 1965, 
discusses the terms of reference for the Population 
Estimates and Analysis Section of the Census Division 
(D.ByS., 1965). This section of the Census Diviston. pre- 
pares postcensal estimates of the total population of 
Canada, as well as, a set of provincial population estimates 
by marital status classified according to age groups and sex. 
These estimates are based on available birth, death, and 
immigration data since the previous national census. A 
secondary function is to prepare provincial and national 
estimates of families derived from the annual Labour Force 


Survey. 


Summary 
There are several shortcomings to the available 
postcensal estimation techniques which can be summarized. 
1. Data availability varied from locality to locality. 
2. Data quality varied over time. 


3. Generally, no city estimates are provided. 
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4, Several estimation techniques are not simple in 
concept and the component and composite techniques 
require demographic expertise. 

5. The vital events, component, and composite 
techniques are restricted in application to the 
metropolitan area or county level. 

6. The time lag between the estimate dates and the 
release of published estimates is too lengthy for 
the estimates to be of any real value in the 
decision making required in the planning process 
at the local level. (In Canada, the time lag is 
23 months which is a considerable length of time 
even if city estimates were provided.) 

The above techniques have been used quite frequently 
with tneonsistent results (Morrison, 1971). “Research 
findings have indicated a tendency toward increased accuracy 
for larger, non-metropolitan areas, such as counties, when 
these techniques are used in postcensal estimation. In 
addition, these techniques require more refined data series, 
a certain amount of expertise in preparation, are more 
costly to prepare, and have revealed unacceptable results for 
small areas. 

In summary, the past efforts in small area estimation 
Support the conclusions generated in the overview: 

1. There is a need for a reliable technique with known 
accuracy levels for the measurement of population 
change in small areas. 

2. There is a need for a technique that is simple in 
concept and procedure requiring non-demographic 


expertise. 


3. There is a need for a technique that is not time- 
consuming in its computational form. 
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4. There is need for a technique that is inexpensive 
to use, and, 


5. There is need for a technique that utilizes readily 
available and continuous series of symptomatic data 
at the local level. 
The requirements of simplicity, efficiency, economics in 


cost, available symptomatic data, and accuracy may best be 


fulfilled by yet another technique -- the housing unit 


method. 


CHAPTER att 1 
DEMOGRAPHIC, ECONOMIC, AND SOCIAL TRENDS 


Introduction 

This chapter will deal with several of the recent 
demographic, economic, and social trends which have 
influence of varying magnitudes upon the population size 
of cities and sub-areas within the city of Edmonton. The 
wide range of problems in today's urban society requiring 
decisions at all levels of government is further compounded 
by these trends and their interrelationship -- all of which 
are associated with the continuing concentration of 
population in urban areas. The difficulties and 
assumptions encountered in the estimation of population 
parameters for urban estimate areas are more clearly under- 


stood when viewed in terms of these trends. 


Urbanization and Metropolitanization 

One of the major social transformations experienced 
by the world is that of urbanization. Eldridge defines 
this process as involving three interrelated trends -- the 
multiplication of points of population concentration, the 


growth of these concentrations, and the increasing pro- 
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portion of the total population living in these con- 
centration points (Eldridge, 1942). The factors in- 
fluencing the urbanization process are many, ranging from 
the increasing spatial mobility of the population to the 
shift from an agrarian economy to that of an industrial 
economy. 

Problems of ASeCRTETAR notwithstanding, Canada has 
emerged as one of the leading examples of the urbanization 
process with 76.1 per cent of its national population 
residing in urban areas. In 1901, only 34.9 per cent of 
Canada's population was classified as urban. The balance 
shifted in favour of urban populations for the first time 
at the beginning of the Depression decade. Over half of the 
Country Ss populatron —~ 52.5 per cent == were chassitived as 
Urban=-in the bos Census of Canada, and “by 19715 “the, orban 
component accounted for over three-quarters of the 
population kalbach and Mevey. 1971, p. 95). 

One of the leading indices of urbanization is the 
proportion ‘or ‘a colntry ' s population residing in cities. of 
selected size categories. The urban population can be 
measured in terms of the proportion of the total population 
in cities over 20,000 in population size, or cities with 
over 100,000 population, or any other size category. The 


selection of an urbanization index depends upon the 
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35 
investigator's perspective and can be quite arbitrary. For 
Canada, metropolitan area growth illustrates the increasing 
importance of the larger urban complex, both in terms of 
increasing proportion of the population residing in such 
areas, as well as the increase in the number of these points 
of concentration. 

The’ Census Metropolitan Area (CMA) in Canada is an 
area containing approximately 100,000 or more persons and 
a central city which has at least 50,000 inhabitants. The 
built-up part of the CMA outside the central city must have 
a population density of at least 1,000 persons per square 
mile, and at least seventy per cent of the labour force in 
this part of the CMA must be engaged in non-agricultural 
activities. Hence, the Canadian metropolitan area consists 
of two basic components: a central city and a built-up 
fringe area AAC AG the central city. 

The population in Canadian metropolitan areas has 
increased from 30.3 per cent in 1931 to 55.0 per cent in 
Hes A le In 1971, over half of the Canadian population resided 
in the twenty-two major urban areas classified as metro- 
politan. Ln -auspanof-forty<years,.the..number of imetro- 
politan areas increased over two-fold from ten in 1931 to 
Zoe ene 19714 

While the concentration of Canadians in metropolitan 


areas has been impressive, the population increase has been 
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36 
lessening. Table 3.1 portrays the population change that 
has occurred in the last two census decades for fourteen 
selected metropolitan areas. It is noteworthy that only 
two metropolitan areas -- Windsor and London, Ontario -- 
experienced an increase in population change in the most 
recent decennial period. The remaining metropolitan areas 
reflected a lessening in percentage change in the last 
decennial period. 

Table 3.1.--Population Trends 


Selected Metropolitan Areas? 
Canada: 1951 - 1971 


Metropol! tan Percentage Change 


anes 1951-1961 1961-1971 1966-1971 
Montreal 43.9% 23704 6.7% 
Toronto 52.1 36.9 14.8 
Vancouver 40.9 30.7 16.0 
Winnipeg 33.4 1324 6.2 
Ottawa/Hull 46.7 31.8 13.9 
Hamilton 41.8 24.3 9.0 
Quebec 31.0 26.8 10.0 
Windsor 18.9 19.1 8.5 
Halifax Sicheaf 15.1 aol 
Saint John 21.6 8.8 2.4 
London 35.1 46.5 18.0 
Victoria 34.4 23.1 pisy 
Edmonton 85.9 37.8 16.5 
Calgary 96.1 hh 5 2200 


“Areas adjusted to 1971 metropolitan area boundaries 


Source: 1971 Census of Canada, Population, Cities, 
Towns, Villages, Census Metropolitan Areas, 
and Census Agglomerations. Vol. 1, Pt. 1, 
Bulletin 1.1-8, January, 1973, Table 8. 


1966 Census of Canada, Population, Incor- 
porated Cities, Towns and Villages, 
Vol. 1 (1-7), October, 1967, Table 8. 


a+ bipeted .nabnol ie nee yeneye psi logs a 

teom aad ivi advan! Rotyetayoa at wt beeprant « pees 
aésve neti toqoigsa BATiniemoy enT -bol1s4 arindsey token ; 
Kid edz of sagheils seesnboneg nt eningeee! o besselter | | 


belied Vetnneaen . , 
eit nol teluqo-- og © a 
Miter tent te rasa 1 - a 


; 7 
— , 
Ri Prag: | 7 
Std | a 
a At ie San : ; ine _ 
oi04 Y.0¢ e.0y, aswooney ss) 
£.3 WEI aes poginail | 7 
e.e) B. 1k Vi iiuli\ewss70 at 
0:€ £. B.fe nor] imeH . ce 
O01 oS O.1€ peda) ; 
2.8 1.81 e.8! yoebnIW | : 
he rete Trt ae?) fet f 
d.5 8.8 a. 18 ndol inise | 
G. 84 ia tae nobvad 9 | 
qe 4 tgs hoe si yosai¥ 7 
a ss e. nosnomba . 
0.88 Bi T ( yrepisd a 


Ei 


Central city growth has been less dramatic in recent 
census years. Table 3.2 reveals that generally the central 
cities did not experience the high population growth re- 
flected in the earlier quinquennial period -- 1961 - 1966. 
Four central cities showed an actual population decline from 
1966 to 1971. Considering the annexations which have 
occurred in the recent intercensal period, it is likely that 
more central city declines would have been recorded had it 


not been for successful annexation activity. 


Decentralization within Metropolitan Areas 

Parallel with the trend toward metropolitanization 
of the Canadian population, the residents are also becoming 
more decentralized within the metropolitan area. As in the 
United States, ''suburbia'' has been absorbing increasingly 
larger proportions of the total metropolitan increase. Lt as 
somewhat unlikely that decentralization is a new phenomenon 
on the Canadian scene as it is doubtful that the boundaries 
of incorporated places were any more successful in contain- 
ing the actual limits of the expanding populations during 
the early 1900's than they generally are today (Kalbach 
and McVey, 1971, p. 98). Where urban concentrations began 
to emerge, the unincorporated areas adjacent to the central 


cities, as well as satellite incorporated communities have 


eer 2 13ei -+ hotivag |e isnoupmiue 
mor? sablaol not ya tiga) Teuton ce ‘baw te. , . | 
aver doldw arp oxen any pntssbhene? #98F on ae 

feds Vis > ef) OF ebtriey. twengorssnt agdags st) mis betnuasD, 
41 béd Babr0sdy need sved brucw aani toast it's, ene 
ae wolssxsans Iwtgesasve 10? nosed son 


ihe 
Parens Loge 
notre bned baQaae She brew? pines sit a be pal aaa “Ste 
gnimoasd ole aTe eens es" afd .a6lislygeq neThene2 edd yo _ 
avis ni 24 + 5e%s aaa} foqor tain ott) Wd bw bowt (e1angaab s7om 
Yignienstont onl drigwds need ead Sey) asudue” jaseae bosinu | 
2i94 3 - Basson nea teqori se lated arty bo enolsieqerg reovel - 


nénsmovetg wan 6 om noltasi(erza9seb tend vied) tay redwamoz « 

esinebailed adda ing {a dvop 2). 7) 26 anese net beeps any ne: 7 

“ntggnos ni tui easaau é aa ys) stew 29614 beter o2al to 
BHizdb erolteleqog paitinsgx: sia 4G 29 7mi tl lenfae sae ent 
deedtnX)  yebos ah yilersndo (Vand asly, 2 'OUR! gir naoene r 


ect ore nediy, siedW be 4 (INDE ,ye¥ol bre 
- ly a 


38 


snsua) ‘sabej,inq ‘sumo, ‘saiqig Suolzejndog 
ergel ‘2961 “4990390 ‘(4-1) | 
“epeuej) 40 snsua) 996] *$9q) 


1748 
BLY OL 
Z15‘Z 
£59°SZ 
€z7g‘l 
g9l‘H 
99£‘0Z 
98S°€ 
isz‘9l 
986‘81 
G66 ‘4 
ZQL‘SZ 
€61‘ 
£48 °8z 
o/Z‘8t 
O€1‘4z 
61L°S 
869 °S6 
7€6°08 


Ne) 


. 


N 


N= —N 
t 


NtwoOOMTNMEMRNOMNO —O—OtTOM 


T—“NAONODANNANNMNONMmOT AN 


on Oo 


-I't ulqleting ‘| 


“4d 


= OA 


*suo;}esowo;6by snsua) pue 
“epeuey jo snsua) |/6] 


eiqer ‘€Z6l 
‘seasy uez! ;odosjoy 
*epeuey $d13S513e7S 


‘Asenuer 


:394n0s 


[Z61L 


"potded jesuecdsajzu! ay} Bulrunp uoljexouue jnpssedons Bulsuatsedxe $2121) 
% 
ee 


624 ‘S9Z 
L9ESHLI 
176° 7S 
77S‘ HQe 
Lo4*z9 
0z1 ‘08 
975 ‘S6 
€S1°SS 
€£9°E9 
ar‘ Zit 
626° 121 
GE1L°SZE 
Z790‘° 161° 
69S ‘691 
S8n ‘HL 
166‘€2Z 
119 ‘°Z6 
L220‘ 19Z 
79‘ 64Z 


“LOA 


‘Sebe| [1A pue sumoy 


“s91119 pa yesodiosuy| 
"9961 U! peuljsap se salz!1d [e4sqUad |Yy2 404 B4e paloU sainb1y 


‘uo1ze;ndog 


q 


*“saraepunog AjI2 {£6| Meu 942 0} paisnf{[pe ase 9961 4104 pazou seinb! 4), 
aS Se ee ae ee ee ee ee ee 


500° £52 
eS” Z61 
"esH ls 

SLE‘Ol4 
185" 799 


Sage (7a tl 
91% 761 
SEIS £6 


"GLS ‘OSE 


C4 - 8 6SZL‘Ol- 
9°S 95/01 
GZ g0e‘t 
6°€ 1gg‘sl 
ae HOE “SL 
9°9 £49 °S 
1-6 64S ‘Ol 
O°'l - 78g - 
Ot 980‘8 
1°9 €€£°R 
Gl= GHZ Zs- 
nF GZt ‘Ht 
Z7°9 - = O089‘6L- 
Q° HI €08 ‘9Z. 
1°8l gSe‘LI 
L°¢ 750‘ 

oF | “LEN 
Lor 90€ ‘9S 
O72 7HL‘ZL 


S00‘°LSZ 
1175 ‘Z61 
€S4°Ls 
GLE‘OLy 
724° LE9 
888°48 
006‘S11 
17668 
910‘08 
SEE LEL 
€l€‘Qel 
94L‘ LSE 
766°€6Z‘1 
614461 
91747 ‘16 
IZ71*96Z 
808 ‘0ZI 
9479“ 18E 
GLS‘OE€€ 


947 °94Z 
~00€-S0Z 
mI9e(g 

9597 °974 
982‘ zil 
“GES ‘06 
6nt 971 
“6£0 ‘68 
cOl 88 

“694 “6E1 
“880981 
"1Z6°S9E 


Bediuuim 
4JOSPUIM 
P14ODIA 
4JaAanooue, 
OUUOIOL 
Aangpns 
uoozex7ses 
uyor jUuLeS 
S,4Yyor "IS 
eul Bboy 
22q8N0 
LLPH-eMe20 
| P24 UOW 
uopuo7 
4ausyoz!y 
uoj | !weHy 
SESE LEH 
uo}UOWPA 
Asebje9 


eo eS ee ee ac a ees as Sa ae ae 


L961 q996t 


Se uo1.zeyndog 


S81319 


\Z61 


[G4}]Ua) pe De1eg 4Of Spua4y UOIeNdog -- 


q996l LZ61 


Teas uo!13ze,ndog 


9961 PUES 9961-1961 


:epeuey 


“Z°E SLGeL 


Aqi 3} [etaue9 


r: 


tes 


4 
| 


- 


La) 
Fi 


a 


in wre ne - O -— & lo Oe oe 
‘* -~ 4 © Be 
MU ot OV OF D Od eo ey, 


=e 
bites oO! Bae 
Gey, 01 - 206, Fes 3a¢ axe 


(23htebnvued ytio PUR) wen ora of bsteb?bs sta ag@t wt bsien. 


290} .,d€8@! ot benitsb 26 esi fis fetes fy be a be tan exiuet! 
of .iX=!) 1 . oY peanefied tes 2anwol ,eatisid botenc 


Jbolszsa letieorsin'! sits prizub seljfesenne twie2saaue oni Sates: aK 
p#9i3i3 norselugol ,eiens] to cuersy fel -2b5083 eqijzt7si2 rsamma? PTET 


39 


shown a tendency to grow more rapidly than the core city. 
The central city soon becomes over-bounded because of the 
rapid increase in population. Suburbanization has often 
been referred to as the "flight to the suburbs'' suggesting 
that the central city is soon left depleted of population. 
This is only partially true, in that, while populations 

are continually moving outward with the expansion of the 
city, there is a counter-movement of new arrivals into the 
central part of the city. Over the years, the core of the 
central city has been the primary receiving area for recent 
immigrants to the metropolitan area, however, with 
immigration restrictions and shifts in the internal migration 
patterns, it is likely that the proportional movement into 
the central areas of the larger metropolitan complex wil] 
lessen in the future. 

In an analysis of regional migration patterns, it 
was found that both the central city and the fringe had 
substantial rates of in-migration from outside the 
metropolitan area (Stone, 1969, p. 13). “Stone found that 
the central city had higher relative out-migration losses 
than did the fringe resulting in a net loss to the central 
Giheyeand ds net gain to the fringe. “Ihe consequence of this 


shift in internal movement patterns is the increase in the 
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40 
proportion of married persons in the fringe and, conversely, 
a decline in the proportion of married persons in the central 
city. The implications of such shifts would be revealed in 
declines in family or household size and the concomitant 
increase in non-family households for the central city. 

Coincident with this change and influencing further 
declines in in-migration to the core area of the central 
city is that the inner zones of metropolitan areas are 
rapidly becoming saturated with people. The means to counter 
this trend is to increase population density by the con- 
StpuctioOn ob mult bple-fatilYeStructures. il. eae dal Ghiet i se 
apartments. This has been done to some extent in the inner 
areas of Edmonton resulting in recent population increases 
immediately north of the river. 

iwo basic actors saccount ing for eth isgs mit 4o 
population to outlying areas of the city and beyond are, 
first, the increased sophistication of transportation 
networks in the urban area. This advancement allows the 


population to settle further away from the central city at 


minimum cost and inconvenience. Secondly, as already 
indicated, is the fact that many of the- central cities are 
already fully populated or rapidly becoming so. This has 


been a major influence partially accounting for the 


continued radial expansion of the population settlement 
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patterns transcending the city's political limits. 

Since new population settlement tends to take place 
in the peripheral areas of the city, the suburban parts 
tend to grow more rapidly than the central cities. 
Utilizing the Statistics Canada definition of suburban 
partes for M9 Ale data Win shabite 323 forsedmontonestpport sthas 
differential growth pattern. As these forces continue to 
operate, the central city may soon reach the point where it 
will actually lose population while the entire metropolitan 
area continues to grow (Tables 34.1 and 3.2).. in these 
cases, the decline of central city populations is more than 
offset by the population increases experienced in the 
suburban parts, i.e., remainder of the metropolitan area. 
Table 3.3 portrays the population change in the component 
parts of the Edmonton metropolitan area for the past two 
quinquennial periods. 

For many of Canada's central cities, annexation is 
becoming the viable means for counteracting slower growth 
or potential population declines. As noted in Table 3.2, 
fifteen of the twenty central cities experlenced copula t ton 
increases through annexation between 1966 and 1971. During 
the 1956-1966 census decade, most of the central cities 
experiencing high rates of increase also reflected successful 


annexation efforts. Annexation has become an increasingly 
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43 
important element to consider In vany realistic appraisal 
of city growth. For Edmonton, annexation contributed a 
sizable population component in the amalgamation of the 
towns of Jasper Place and Beverly during the 1961-1966 
censal period. Between 1970 and EES the BACM annexation 
to Edmonton accounted for 4,642 additional people to the 
city total. Population additions through annexation are 
not derived from either natural increase or net migration. 
However, this factor is often overlooked in the assessment 


of determinants of growth. 


Internal Changes in the City 

Aside from the brief summary of metropolitanization 
and decentralization within the metropolitan complex, there 
have been profound changes taking place within the central 
city itself. Recent census tract data made available by 
Statistics Canada allow an assessment to be made of several 
of the more important variables which serve as indicators of 
these changes. Figure 3.1] is an orientation map of the City 
of Edmonton portraying the estimate area boundaries and 
designations. Actual population changes between 1966 and 
1971 are revealed in Figure 3.2 by estimate area. 

lt is significant to note, that of the sixty-one 


estimate areas, twenty-seven reflected population declines 
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NEIGHBOURHOODS 
BY ESTIMATE AREA 
EDMONTON: 1971 
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46 
ranging from 0.4 to 18,4 per cent, (Table 3.4). These losses 
during the quinquennial period occurred in the northwest 
(Wellington, Dovercourt, Sherbrooke, Woodcroft, and 
Mayfield districts); northcentral (Norwood, Bellevue, 
Highland, Riverdale, and Rossdale districts): southcentral 
(Capilano, Forest Heights, Cloverdale, Strathern, Bonnie 
Doon, Avonmore, Argyll, Richmond Park, and Hazeldean dis- 
trretsjeandethe wespoenttal areas (Crestwood. salenara, 
Windsor Park, Garneau, Belgravia districts). These areas of 
decline are located partly in the older, central areas of 
the city, older immigrant areas, and in several of the 
older, established middle-class areas of the city. These 
declines are likely in response to the normal aging of the 
populations, where children mature, marry, and leave home. 
Correspondingly, these areas are experiencing greater 
declines in average household size and fertility. 

The largest numerical and percentage increases were 
recorded in three major areas of development -- the north- 
east, west Jasper Place, and the southwest. Population 
increases of 1,000 or more were reported in fourteen 
estimate areas over the five-year period. Of these fourteen 
estimate areas, three were located in the central portion 
of the city north of the river. The growth in the central 


areas is in response to an increase in high density 
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Table 3.4.--Population Change by Estimate Area 
Edmonton: 1966-197] 


Census Population Population Changes 
Estimate 
Areas 1966 1971 # % 
Total City 381, 846 438,152 56 , 306 14.7 
1 Oo 165577 14,722 (3BGb 
2 TES) tle269 3,534 45.7 
3 4,885 5, 786 901 18.4 
h 4 816 5,026 210 ae 
5 5,997 6,284 287 4.8 
6 13),133 1333522 189 1.4 
i 6,122 6,131 9 Cl 
8 8,966 8 ,687 ier 9 aoe 
9 3,843 3,585 - 263 - 6.8 
10 6,928 6 ,556 - 372 - 5.4 
11 3,220 349 1,129 ce | 
12 5,058 4 896 - 162 = 113.2 
13 6,985 8 ,090 105 10 
14 8,072 8,105 33 0.4 
15 5, 786 5,824 38 0.7 
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18 N36 5,188 = Ta meee Sse 
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23 4 277 k 156 121 - 2.8 
24 Se ur Dooo 142 2./ 
25 See} 5, 369 - Z -. 0.0 
26 42k 743 319 ae 
1 8,519 11,580 3,061 359.3 
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30 4 608 4 O46 ~ 562 - 12.2 
31 6 , 302 6,275 - 27 - 0.4 
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Table 3.4.--Continued 


48 


I ee eee ee ee 
Population Changes 


Census Population 


‘ 
Wwo-—-_o—_— 


W OW WM ~] NINO DND = 


— 


t 
WwW 
Ww O OC WUIW Sw 


Fonmwow 


NM WWOW 


CO Sh COLO 


Estimate —— 
Areas 1966 1971 # 
36 6,599 8,599 2,000 ; 
38 6,307 6 893 586 
39 5,394 7 , 807 2,413 
LO 7202 8 , 366 1,164 
hy hk 367 4 667 300 
42 5235 4917 - 418 
43 5,139 4 664 = 475 
hh 9.217 hk 387 1,170 
AS 5 , 883 6,402 519 
h6 7,948 7,859 oe 89 
47 4742 A345 a 397 
48 5,366 5,302 - 64 
hg 4,757 5,243 486 
50 10,521 11,961 1,440 
51 5,128 4,936 - 192 
52 Cie eyes 5 347 Sa 517) 
Sis 3,978 4,747 769 
5h 72270 6 848 - 422 
55 B50 5,067 = 283 
56 Pew 7,704 esi) 
57 3.0/4 4137 266 
58 5,624 7,350 1,726 
59 9,453 9,812 259 
60 5, 7/36 554 SIS 
61 10,247 27 ,272. 17,025 
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“City of Edmonton totals include annexations between 1966 and 1971. 


Source: 


Statistics Canada, 1971 Census of Canada, Census Tracts, 
Bulletin 1.1-10, February, 1973. 


“ts: nine ees 1 
Lay. we 
, ae } 
a 
n= — ae: 


— 
edo noielygot | Agi ssl ogay ae 


Pai 4 “s 2 
¥ als . 
hee a area - a ree tee amps ore aN onan ti ; 


eel 


se 


* 


48eF baw Ber reswase 


pre eo 

25967), guerad bhened ” 
ih * 

7 x i ni - " . 


f 
= 
. 


> 


os) 


structures. The growth in the peripheral areas to the 
northeast, southwest, and west is primarily reflecting the 
outward expansion of residential development -- the single- 
detached dwelling unit. These growth areas correspond to 
the areas of residential development outlined in the 
Edmonton General Plan. (City of Edmonton, 1972, p. 14.2). 
The population percentage change declined from 
17.0 to 14.7 for the City of Edmonton over the two quin- 
quinnial periods. The average annual rate of change for the 
first half of the decade was 3.4 per cent and this declined 
to 2.9 per cent for the 1966 to 1971 census period. 
Although the average annual rate of change declined, the 
increment of population added to the city of Edmonton during 
these two census periods increased from 54,687 to 56,306. 
As the total population of the city increases, it will 
require larger additions to the population in order to 
maintain a given annual rate of growth. 
The urban centres across the nation have experienced 
a shift in housing activity from construction of the typical 
single-family housing structure to the apartment or 
multiple-family structure. For example, apartments, which 
are primary an urban housing form, only accounted for two 


per cent of the 1921 total housing stock in Canada. By 
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1971, apartment units accounted for almost one-third (28.2 
per cent) of the housing in Canada, whereas single-detached 
dwelling units had declined to 59.5 per cent from the 85 
per cent so classified in 1921 (Kalbach and McVey, 1971, 
pee stl) Nt is evident that the single-detached dwelling 
is still the most common type of housing available in the 
urban centre, however, the trends indicate a decline in its 
importance on the housing scene. Table 3.5 derived from 
data made available by the City of Edmonton, indicate recent 
housing activity for Edmonton over the estimate period. 
These data support the general trends in housing noted for 
Canada with the apartment unit increasing in the proportion 
of total housing starts. 

The counter trends of recentralization and 
decentralization have influenced the location of these two 
major types of housing construction in Edmonton. Slightly 
over 60 per cent of the total occupied housing units were 
classified as single-detached accommodations, while over 
thirty per cent (30.7) were counted as apartments. In 
examination of the distribution of housing by estimate area, 
it was found that areas with high proportions of single- 
detached housing are located generally in the outlying 


portions of the city -= inn the expanding wecenteresi dential 
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developments, as well as, a few of the older, well- 
established neighbourhoods (i.e. Laurier Heights, Park- 
view, Crestwood, Montrose, Highland, McKernan, and 
Bellevue). The high density structure is likely to be 
found in the older, central areas of the city. Estimate 
areas with 50 per cent or more of their housing classified 
aS apartments are found along the north bank of the 
Saskatchewan River extending northward to the CNR railroad 
(McVey, 1973, pp. 47-50). High proportions are also found 
jouch Or the river in the Strathcona district and north of 
the Industrial Airport. 

Changes in housing by type of structure are 
hiicated by tcensus, tract in table 3..64 ) Fon the vent ire 
City of Edmonton, occupied apartment units increased from 
32,531 to 43,745 between 1966 and 1971 -- a 34.5 per cent 
change. Single-detached dwelling units increased by 18.4 
per cent from 66,523 in 1966 to 78,770 in 1971 (McVey, 
1973, p.- 45). The more significant increases occurred in 
the areas of residential expansion in the northeastern and 
southwestern sections of the city. Generally, areas of 
decline in single-detached units are found t@ be areas of 
increase in apartment units. The highest increases are 
located in the peripheral areas of the city (Figures 3.3 


and 3,4). In considering the change in numbers of apartment 
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units, the more significant changes occurred in the West- 
wood, Prince Rupert, Oliver, Strathcona, the older parts 
of Jasper Place, and in the southwestern portion of 
Edmonton. This shift to high density structures in these 
areas serves to partially explain the population increases 
experienced in the recent quinquennial period for these 
central and older areas. The increased apartment con- 
struction activity in the peripheral areas of the city may 
be the forerunner of mixed housing types in areas formerly 
dominated by the single-detached unit. 

As mentioned earlier, it is obvious that the 
priorities in housing have shifted in emphasis toward the 
apartment accommodation. Several demographic trends have 
accounted for this direction in housing activity. It is 
acknowledged that the apartment with its bachelor and one- 
bedroom suites is not conducive to childrearing, hence it 
is not the desired accommodation for the family in its 
formative years. Family desires continue’ to be satisfied 
by the single-~detached dwelling. The apartment structure, 
however, does meet certain types of demand for housing. It 
is suitable for the single individual, the young married 
couple without children, the divorced, the widowed or 


separated person, and the older, retired couple. The size 
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of these population groups has been influenced by other 
trends occurring in our society. The decreasing age at 
marriage has increased the number of young couples, and the 
postponement of childbearing serves to increase the length 
of time that an apartment will serve their needs. In 
addition, increasing numbers of females are entering the 
labour market, a factor which further influences the delay 
in childbearing and for some the postponement of marriage. 
Improvement in mortality has added years to the longevity 
of the Canadian population, which means that married 
couples will continue to enjoy many years together after 
their children have matured and left home to form their 

own families. Consequently, the proportion of aged 
population increases and the demand for smaller 
accommodations with lighter maintenance appears. ‘More and 
more college-age populations are requiring apartment-type 
accommodations creating a need for this type of housing on 
or near the university campus. These essential demographic 
trends have influenced a change in life style and, 
necessarily, living arrangements. 

Economic: factors, such as the cost of single- 
detached dwellings and spiralling land costs within the 
urban centre, have become prohibitive forces faced by the 
population groups discussed above. While rental accom- 


modations may fulfill their needs, for many, it is the only 
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viable housing alternative available to them. In the 
earlier stages of the family life cycle, young married 
couples are not likely to achieve the income level 
necessary to allow them access to the home ownership 


market even if they have need for larger accommodations. 


Family Formation and Fertility 


A distinction between the concept of family and 
household is basic to the understanding of the following 
discussion and tabular presentation. The census family 
consists of a married couple with or without children who 
have never married, regardless of age; or a parent with 
one or more unmarried children living in the same dwelling. 
A census household pertains directly to the economic aspects 
of living arrangements. A household is defined as con- 
sisting of a person or group of persons occupying one 
dwelling unit (Statistics Canada, !972c..p.09)@ ihe sive 
of the household generally reflects the size of the family, 
however, such persons as lodgers, employees, relatives, and 
other families contribute to the size of households. Using 
the household concept as defined, two families occupying 
one dwelling unit would be indicated as only one household 


in census tabulations -- a ‘two-family houwsehold."' 
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Basically, unrelated individuals sharing common living 
arrangements and individuals living by themselves are not 
considered as constituting family households. Instead, 
they are classified as non-family households. 

The two-family household is an example of the 
process of ''doubling'' which was common during the depression 
and war years when housing was either too expensive or 
difficult to locate. Economic prosperity may trigger an 
"undoubling'' process which, in turn, would increase the 
number of households without substantial increase in 
population. Similar to the undoubling process in which 
households increase without increase in population, is the 
creation of new households through marriage. For example, 
when the bride and groom come from existing city households 
and form a new household within the same city, the initial 
population from the two original households are re- 
distributed into three households resulting in no increase 
in population. Increases in divorces and separations wil] 
serve to create new households, but not additional 
population. As a consequence of the increasing tendency for 
young people to leave the residence of the parent family at 
earlier ages, the single, young adult can create a new 


non-family household. 
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There has been substantial evidence to indicate 
that non-family households have been increasing in Canada. 
Between 1951 and 1966, non-family households increased 
from 385,010 to 804,064, or 109 per cent as compared to a 
44.7 per cent increase in family households. Contributing 
to this increase in non-family households has been the 
trend toward more people electing to live by themselves 
in addition to the increase in the number of divorced, 
widowed, and separated members of society (Kalbach and 
McVey, lS 7ilve pase 305). it would be safe to assume that the 
major share of these non-family households select the 
apartment as their housing accommodation. 

Increases in the proportion of total households that 
are classified as non-family will have consequences for the 
household size (average number of persons per household), 
in that, the average household size would likely decline. 
Canada, as well as the City of Edmonton, have experienced 
declines in household size over the last deecrniiean period. 
The average household size in 196) for Canada and Edmonton 
was 3.9 and 3.5, respectively. By 1971, the average house- 
hold size declined to 3.3 for both Canada and Edmonton. 

Estimate areas within the city of Edmonton 


experienced no increase in average household size between 
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1966 and 1971. In the examination of household size by 
census tract, it was noted that the greatest declines in 
household size occurred in estimate areas experiencing 
increases in apartment dwelling units over the intercensal 
period. Counter influences, such as in-migration into an 
estimate area, would have to occur to offset household 
size declines. These counter influences would have to be 
greater in magnitude in areas of household size declines. 
Another trend which influences household size and, 
of course, overall population size in an area is the trend 
in fertility. Urban populations have experienced lower 
fertility levels than rural populations ever since large 
cities have made their appearance on the national scene. 
These differences can be attributed to several factors not 
all of which involve purposetul family limitation. The 
attraction of young unmarried persons, particularly single 
females, in search of employment opportunities in the city 
tends to make the city populations less married than rural 
populations. The major reason often stated for family 
limitation in urban areas is the higher cost of childraising, 
as well as. the hindrance hat children may present to 
occupational and geographic mobility. Within urban areas 


the people who have most severly limited their family size 
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have more often been those who have a moderate economic 
position or status in the community rather than those who 
are poor. The increased participation of females in the 
labour force has had a depressing influence upon family 
formation and the birth rate. Employed single females 
may postpone marriage and employed married females may 
postpone or limit childbearing to later years. As already 
mentioned, the typical city apartment accommodation is not 
necessarily conducive to the rearing of large families and 
may, in itself, be a limiting factor. The building 
industry with its apartment and three bedroom detached 
dwelling seems to be compatible with the prevailing trend 
in the formation and composition of family and non-family 
households. The above are just a few of the several factors 
which combine to influence the patterns of fertility. 
Marriage rates for Edmonton have been relatively 
stable over the ten year period, as well as, crude death 
pate Since mortality has not changed very much, natural 
increase for Edmonton has declined over the ten years from 
24.2 to 10.1 because of the downward trend in birth rates 
as indicated in Table 3.7. These declines in fertility 
will partially account for the reported decline in house- 


hold size. In other words, migration would have to play a 
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Table 3.7.-- Vital Statistics Trends 
Edmonton: 1961-197] 


Te ats gli Pe et i ot kc 
1971 18.9 5.6 1333 nies 
1970 20.8 5.3 15.5 me 
1969 20.9 5.4 15.5 i222 
1968 OD 5.5 15.5 10.8 
1967 ove 5.4 16.3 10.5 
1966 22.0 5.4 16.6 10.1 
1965 23.4 5.8 17.6 9.1 
1964 25.9 G7 20e2 8.7 
1963 28.4 6.4 22.0 10.3 
1962 30.0 6.1 23.9 10.9 
1961 30.4 6.2 24.2 lame 


Source: Local Board of Health, Edmonton. 
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greater role in any future population growth if present 
fertility trends continue. The contributing factors to the 
more recent declines in fertility have been the liberali- 
zation of abortion laws, availability of effective contra- 
ceptive methods, and the postponement of family formation 
after marriage by many young couples. 

The effective fertility ratio, or child-woman ratio, 
is designed for use as an indicator of fertility when more 
detailed and refined birth statistics are lacking. One of 
the advantages of this particular fertility measure is 
that it can be easily calculated from available census data. 
Hence, the fertility performance of different sub-sections 
of the same population can be assessed. It should be noted, 
however, that the children aged 0 - 4 reflect survivors 
only. The procedure for deriving the effective fertility 
ratio is to divide the number of children, 0 - 4 years of 
age, by the number of women in the primary childbearing 
years, 15 - 44 years of age. Fertility ratios were 
calculated for each estimate area in Edmonton, as well as 
the change in fertility ratios between 1966 and 1971] 

(Table 3.8). The changes in fertility levels by estimate 
arearare illustrated: tn Figure 3.54forn the entiretcity. 

Low fertility ratios of 149.2 and 155.0 were 


recorded for estimate areas 35 and 43, respectively. These 
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Table 3.8.--Change in Fertility 
Edmonton Estimate Areas: 1966-1971 


tS SS SSE 


Fertility Ratios 1966-1971 

Estimate a tent Per Cent 

Areas 1966 1971 Change 
Edmonton City 526.2 383.4 yy | 
1 (22c0 685.2 =. G2 
2 800.1 540.7 - 32.4 
3 72007 470.4 = 135 4 
un 683.9 341.8 - 50.0 
5 720.5 452.5 tes 5 Ay 
6 702.4 425.6 - 39.4 
ic 658.0 389.1 - 40.9 
8 789.5 h2h 9 - 46.2 
9 h6l 2 316.1 - 31.9 
10 499.0 393.0 2 ae 
11 351.8 285.7 mo iissts: 
12 526.0 507.6 - 3.5 
13 490.6 482.7 = 156 
14 565.3 429.0 - 24,1 
15 12309 438.2 = 9.5 
16 656.7 508.3 - 22.6 
7 523 ,9 396.3 - 24,4 
18 598.0 Lh6 .0 - 25.4 
19 479.6 460.5 - 4,0 
20 426.9 316.4 at AS HS) 
21 353.8 302.2 - 14.6 
a2 476.7 bw /a74 = 293 
23 O// <2 429.3 - 36.6 
24 688.7 473.7 =163 lee 
25 69739 318.8 oP aS )asS) 
26 419.3 375.0 - 10.6 
Lh 240.1 270.5 123°7, 
28 422.3 300.0 - 29.0 
29 492.6 413.3 - 16.1 
30 425.8 353.3 = 17 60 
31 726.0 387.5 - 46.6 
5y 473.0 234.5 - 50.4 
33 DLA 390.7 = (AU 
34 489.0 351.9 - 28.0 
35 152.3 149.2 ae BA) 
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Table 3.8.2-Continued 


Fertility Ratios 1966-1971 

Estimate —_— Per Cent 

Areas 1966 1971 Change 
36 27722 232.4 - 16.2 
37 370.6 295.1 - 20.4 
38 640.1 4A3 1 - 30.8 
39 549.7 464.2 - 15.6 
ho 680.9 334.9 - 50.8 
hy 655.4 Lok 4 - 38.3 
h2 354.3 26153 - 26.2 
43 195.0 155.0 = 20,5 
Ly 258.9 163.8 - 36.7 
ks 388.5 300.9 222.5 
46 L643 359),.2 - 22.6 
47 488 .3 335.0 - 31.4 
48 448.9 328.9 - 26.7 
hg 626.5 344.8 - 45.0 
50 704.6 hO2.1 42.9 
51 493.7 354.8 - 28.1 
52 501.27 392.0 - 21.9 
53 367.8 250.0 = £3250 
54 359.6 308.4 - 14.2 
5p 374.8 23139 - 36.5 
56 435.6 275.2 - 36.8 
57 731.2 406.6 - 44.2 
58 824.6 426.9 - 48.2 
59 609.3 11.4 = 32.5 
60 602.4 hS7.5 - 24.0 
61 804.2 495 8 - 38.3 


Source: 1966 and 1971 Census of Canada special tabulations. 
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areas comprise portions of the city centre, Oliver, Windsor 
Park, Strathcona, and the Garneau districts. These areas 
are characterized by concentrations of aged, single 
populations, females in the labour force, and apartment 
structures. Areas with populations having higher education 
and relatively established middle and upper class families 
reflected moderate to low levels in fertility. These areas 
are located in the western part of the city (Belgravia and 
Laurier Heights), and the eastern edge of the city 
(Capilano, Avonmore, and Argyll districts). The peripheral 
districts of the city, most notably in the northeast, 
western edge, and southwest, indicated higher levels ranging 
from 400 to over 600. The highest fertility ratio of 685.2 
was reported for the northeast sector of the city. The 
housing in these areas are primarily the single-detached 
dwelling unit. It may be noted that the fertility level 
generally increases in magnitude with increasing distance 
from the centre of the city. 

In the examination of fertility change, it was 
determined that the city fertility ratio declined from 526.2 
in 1966 to 383.4 in 1971, a decline of almost one-third 
(-27.1 per cent). In Figure 3,5, it will be noted that only 


One estimate area in the entire city registered an increase 
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Figure 3.5 
FERTILITY CHANGE 
BY ESTIMATE AREA 


EDMONTON: 1966 - 1971 
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in fertility between 1966 and 1971. Peripheral areas 
normally exhibiting high fertility ratios experienced the 
greatest declines. Most notably, these greater declines 
occurred in the Capilano, Ottewell, Goldbar, Avonmore, and 
Argyll districts located on the eastern part of the city, 

in the western districts of Meadowlark and Rio Terrace, and 
in the northwestern districts of Calder, Kensington, and 
Wellington. Such changes are compatible with the recent 
declines in the Canadian birth rate. These declines suggest 
either a preference for smaller families or, particularly in 
older areas, that families are maturing beyond the family 
formation stage of the life cycle. 

In summary, several major trends having influence 
with respect to the size and distribution of urban populations 
may be noted: 

1. Central cities are experiencing declines in growth rates. 

2. Central cities are experiencing continual decentralization 
of populations which may extend beyond the corporate 
limits. 

3. The suburban parts of the Canadian metropolitan areas are 
reflecting greater proportional increases in population 
than the central cities. 


4. The central cities record greater absolute increases 
than the suburban parts. 


5. Annexation and utilization of high-density structures 
in the inner, older areas of the central city serves 
to offset potential population declines. 
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The newer residential development areas on the 
periphery of the central city and the older, inner 
areas experiencing shifts toward high-density housing 
are the areas of greatest population growth. 


Non-family households have been increasing in central 
cities and are providing a market for apartment con- 
struction. 


Fertility and household size have continued to decline 
over the past decennial period. 


The apartment dwelling unit has increased in the 
proportion of the total housing units constructed in 
Canada, and particularly, in Edmonton. 
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CHAPTER IV 
RESEARCH DESIGN AND THE HOUSING UNIT METHOD 


Introduction 

The three basic components of the research design 
involve: 

1. the development of a modified housing unit post- 
censal estimation technique; 

2. the preparation of several series of postcensal 
population estimates employing the modified and 
unmodified estimation technique; 

3. the assessment of accuracy in the population estimates 
derived. 

The strategy exercised is to prepare a series of 
postcensal population estimates for Canadian cities and 
urban sub-areas exhibiting varying characteristics. The 
postcensal estimation pericd is the five years between 1966 
and 1971. This estimation period was selected because 
the 1966 Census of Canada provided the benchmark housing 
and population parameters needed for the postcensal esti- 
mation procedures and the 1971 Census of Canada provided 


the parameters necessary to assess the accuracy of results. 
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Discrepancies between the estimated and enumerated 
populations are measured and compared for the cities in 
total, and for the cities categorized according to several 
control variables, i.e., large versus small cities, 
growing versus declining cities, and the like. This 
strategy allows the determination of what type of estimate 
area yields the most acceptable estimates using the modified 
housing unit technique. 

As stated earlier, the intent of this research is 
to improve an existing postcensal estimation technique. 
These refinements or modifications were included in the 
estimation procedures of the housing unit method discussed 
in the next section of this chapter. 

Measurement techniques are employed in order to 
assess the improvement in accuracy gained when the 
modified housing unit technique is used for preparing post- 
censal population estimates. This assessment of improvement 
necessitated a series of population estimates to be prepared 
for the same areas using the unmodified housing unit method. 

These two estimation procedures were used to 
prepare postcensal population estimates for 19 metropolitan 
areas, 10 central cities, 90 urban centres of over 10,000 
population size, and for 61 sub-areas within the city of 
Edmonton. In every case, 1971 Census of Canada population 


results were utilized to assess estimate error. 
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The Modified Housing Unit Method 


The housing unit method for estimating postcensal 
populations is the subject of the research investigation. 
This method is a censal ratio technique and has been 
Suggested as a promising procedure for determining post- 
censal population estimates for cities (Taeuber, 1968, 
pees/0re Morrison, Wot “pp. 22-23% Starsinic -andwZitter, 
1968, pp. 483-484; Zitter and Shryock, 1964, pp. 240-241). 
The current popularity of this technique is demonstrated 
in a recent report of the U. S. Bureau of the Census in 
which 178 metropolitan areas have listed this method as the 
primary estimation procedure used (U.S. Bureau of the 
CensusneH9 7070 Mite primary reason for this popularity is 
the availability of the symptomatic indicators -- building 
permits or utility connections -- at the municipal level. 

This postcensal estimation procedure involves the 
determination of relationships between a symptomatic 
indicator and the population in a defined area for the 
most recent census date. This relationship, or ratio, 
is then applied to the postcensal symptomatic data tabulated 
for the same defined area at the required postcensal date 
(Grauman, 1959; Chapin, 1965; Morrison, 1971). The housing 
unit method rests on the assumption that changes in the 


number of occupied dwellings for a given area essentially 
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reflects changes in the population for that area (Shryock 
and Siegel, 1971). Building permit or utility connections 
comprise the symptomatic data series used to determine the 
change in the housing stock between the previous census 
period and the postcensal estimation data. 

Utility connections have been used on the 
assumption that there would be a direct relationship with 
occupancy, i.e., for every utility connection there is an 
occupied household. This is not necessarily the case, in 
that utility connections are often maintained even when the 
housing unit is vacant and apartment structures are some- 
times utilizing single utility connections. These 
instances cast doubt upon the soundness of the assumption. 
In addition, research has indicated that postcensal estimates 
derived from public utility data revealed greater error 
than estimates based on building records (McVey, 1965, 
pp. 82-83). The present investigation selected building 
permit records as the continuous symptomatic data series. 

The housing unit postcensal estimation technique 
involves two primary stages in its operation: 

1. A determination of the net change in the number of 
existing housing units since the last census, and 

2. the net housing units are then multiplied by the 
estimated average size of household to derive an 


estimate of the population. 
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The advantages of the housing unit method overcome 
several of the deficiencies associated with the other post- 
censal estimation techniques discussed, First, housing unit 
starts and completions are maintained for cities of 10,000 
population or more, as well as for Census Metropolitan Areas. 
Hence, the symptomatic series is continuous and readily 
available for cities across Canada. The availability of 
housing completion data allows for refinement in the housing 
unit method. Heretofore, the method utilized building per- 
mit starts as the Sonoma data series (Shryock and Siegel, 
1971, p. 755). The building permit start only represents 
the intent to build by the applicant. Hence, housing com- 
pletions represent a more accurate indicator of actual 
housing construction. In addition, there is a time period 
between the issuance of a permit to build and the actual 
completion. The availability of this continuous series of 
completion data allows for the uniform application of the 
postcensal estimation technique in a wide variety of 
cities and will reduce error due to ''uncompleted'' housing 
starts and the time lag between issuance and completion. 

Secondly, a further refinement is made in the 
housing unit estimation technique. This additional refine- 
ment takes advantage of the availability of greater detail 


provided in the continuous series of symptomatic data. 
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Building permit start and completion data are recorded by 
type of housing unit, i.e., single-detached, single- 
attached, and apartments. This allows application of 
appropriate household size estimates in the second stage 
of the technique. For example, rather than be restricted 
to utilizing an estimate of household size for the entire 
city applied to the total number of housing starts for the 
postcensal estimation date, the availability of this further 
detail in data will enable the technique to utilize an 
estimated average household size for apartments, an 
estimated average household size for single-detached 
dwellings, and an estimated average household size for 
single-attached dwellings. This modification will provide 
the appropriate weighting according to the shifts in type 
of dwelling contruction experienced by the different cities. 
Finally, the housing unit method is not complex in 
its computational form and is not costly to execute. The 
method is simple in concept and requires little expertise 
to use. Availability of a continuous series of 
symptomatic data (building permits) at the local level is 
instrumental in the selection of this particular technique. 
Another reason is the relatively recent improvement in the 
record keeping at the city level, most notably with regard 


to the use of standard definitions of building type, starts, 
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79 
completions, and units under construction. These improve- 
ments alone would have bearing upon the relative accuracy 
of this technique at the local level. 

Figure 4.1 portrays the sequence of steps involved 
in the modified postcensal estimation method as followed 
in this research. These procedures were applied in the 
preparation of total city estimates, as well as for 
estimate areas within the city of Edmonton. Availability 
of additional information at the census tract level 
permitted further refinements to be introduced into the 
procedural estimation sequence. These will be discussed 
in the next chapter. 

The modified method involves eleven basic steps 
through which postcensal estimates can be obtained for 
small geographic areas. As indicated in the figure, these 
eleven steps are repeated for each type of housing resulting 
in three sub-estimates which are then summed to arrive at 
a total estimate of population in occupied housing. 

Step | involves the determination of the number of 
occupied housing units existing in the selected estimation 
area at the time of the most recent census. The net housing 
change in the estimate area between the most recent census 
date and the postcensal estimate date is then assessed using 


the symptomatic indicators. Housing unit completions 
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(Step 2) are added to the housing unit conversions (Step 3) 
arriving at a total housing stock to be included over the 
estimate period. From this housing total, the demolitions 
(Step 4) are deleted resulting in a net housing unit figure. 
This net housing figure when added to the census housing 
total determines an estimate of the housing inventory for 
the postcensal estimate date (Step 5). 

The second stage of the procedures involves 
converting the estimated housing figures into an estimate 
of the population. This Is done by applying an estimate 
of the population per occupied housing unit (Step 7) to 
the estimated housing inventory (Step 6). This operation 
results in a population estimate for occupied units (Step 8) 
for the estimation area. Since the operational procedures 
to this stage are repeated for each major type of housing, 
Step 9 involves the summation of these individual population 
estimates. The remaining component ears considered -- the 
institutional and collective population (Step 10) -- is then 
added to the sum of estimates (Step 9) resulting in a final 
population estimate (Step 11) for the designated estimate 


area. 


Estimation Assumptions 


As with any estimation or forecasting technique, 


there are assumptions associated with the prepared estimates 
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which must be recognized. These assumptions are important 
not only from the standpoint of the estimate user, who must 
be aware of the methodological limitations, but also as a 
safeguard to the estimator. 

Population estimation can be conceived as essentially 
a series of judgments. For example, judgment is required in 
selection of the kind of estimate one wishes to present, in 
determination of the most appropriate procedures for pre- 
paring the estimate, and in appraising the effects of the 
factors that have induced such population changes. 

The problem of population estimation is a simpler 
task for areas which are characterized by stability in the 
size of their populations over a period of several decades 
or census periods; and for which no dramatic change or 
fluctuation in the economic and social conditions of the 
estimate area likely occurred over the estimate period. For 
larger, more complex areas which have experienced major 
social and economic swings, the task of population esti- 

i 
Mation Js more ditficult. 

The factors that are specified in preparing and 
reporting estimates are customarily expressed in the form of 
basic assumptions. This, of course, is consistent with the 
practice of the scientist jin pteparing,scientificl 


estimates in any discipline. If there is not an explicit 
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83 
formulation of assumptions, estimation becomes tantamount 
to mere speculation. As an illustration, a population 
projection assumes that the factors influencing births, 
deaths, and migration will interact in a manner that will 
result in the projected figure (Stanbery, 1952, pp. 2-3). 

The basic assumptions which the modified postcensal 
estimation technique required in the determination of the 
population estimates may be stated as follows: 

1. That changes in the number of occupied dwelling units | 
essentially reflect changes in the population. 

2. That the average size of the household in any estimate 
area will be closely related to the type of housing 
available in that area. 

3. That the proportion of vacant units in the estimate 
area remains unchanged over the estimate period. 

4, That the proportion of collective and institutional 
populations in the estimate area remains unchanged 
over the estimate period. 

Alteration of any or all of these basic assumptions 
may have completely unpredictable consequences on the 
reliability of the postcensal estimates. 

The unmodified housing unit method for determining 
postcensal population aPihmaree is well documented (McVey, 
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and Lawrence, 1949; Shryock and Siegel, 1971; Zitter and 


Shryock, 1964; Siegel, Shryock and Greenberg, 1954; 
Secu Selene Ca aNd: esi Ler 01960. utter. Stars.in ic, and Word, 
1968). A more recent study by Starsinic and Zitter (1968) 
reports on the accuracy of the housing unit method in its 
application to 47 metropolitan areas of the United States. 
Their general conclusion was that while the method shows 
promise, there is need for further refinement in the 
indicators (i.e., building permit data). This refinement 
concerned estimation of the lag between issuance of a 
building permit and the actual completion. The modified 
version of the housing unit method suggested above wil] 
utilize completion data and, therefore, will be a step 
toward resolving this difficulty. A shortcoming of their 
study is that the cities selected for testing were al] 
growth centers where special censuses had been conducted in 
postcensal years. These special censuses are utilized for 
the check on the accuracy of the estimates prepared by the 
housing unit method. Low growth cities or cities reflecting 
decline or stability are not likely to finance special 
censuses and, therefore, these types of cities have not been 
included in any test of the housing unit method. 

Several explorations into the applicability of the 


housing unit method have indicated a lack of extensive 
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testing. In several cases, the method has not been 
consistently applied to various cities, i.e., the 
computational procedures have been modified to ''fit'' the 
available data. The uneven quality of data has influenced 
the precision of the ecrumetese Morrison states that it is 
rare where one method has been applied to every population 


in a computationally consistent manner (Morrison, 1971, 


ove AS) be 


Stratification Variables 

Several explorations into the applicability of the 
unmodified housing unit method have revealed conclusions 
that may be suspect because of the character of the cities 
used in the testing. Rosenberg (1968) suggests that 
stratifying the test cities according to different urban 
characteristics may aid the investigator in determining with 
more precision the level of accuracy of the method utilized. 
Earlier testing had not systematically controlled for these 
variations in urban characteristics which may have contri- 
buted to the LR Sea PRP at of the test results. This 
research erraonts to determine what urban characteristics 
are associated with greater precision of estimates. The 
cities for which estimates are prepared are stratified 


according to the following characteristics and comparison in 
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estimate error made: 

a) Type of construction in the postcensal period. 

b) Size categories of cities. 

c) Growth patterns. 

d) Annexation experience. 

e) Household size. 

f). Age of city. 

Incorporation of these control variables in order to 
assess their significance for estimating error using housing 
data has not been done on a large scale in any single 
peeesireh effort (Morrison, love Dim ily. a Lhe Se sea tir Guion, 
the research will determine the conditions or urban charac- 
teristics associated with estimate accuracy. For example, 
cities with a greater proportion of apartment units added 
over the postcensal period may be associated with higher 
estimate error as it may be more difficult to estimate the 
average household size for apartments. Estimate error may 
be lower for larger cities as opposed to smaller cities; 
higher for cities experiencing annexation as opposed to 
cities with little or no annexation during the postcensal 
period. Larger cities and cities experiencing annexation 
would be expected to be rapidly growing and possibly 
reflecting an "‘abnormal'' population or highly mobile 


population. The household size control variable will 


vaste’ Wiodsaionl "(ah 
-yita To saa 


of vebr0 ni 2estdetiev fortnd> senha Po nol yercqyoon! 5 


prizued eniev i08O71%S antisites yo? sonegl*inpts Tenet “o5% 


elpnte yon ol s!502 spiel 6 nO eneb naad ton aed ejeb 


Jo evusest etd , . tes -q byet hoela7oM) 110%, Horee20% 


“se sis nediu Vo snobs Vhnoo ana en imvedsb iiiw doxss203 ‘ont 


i“ ap 


siqnaxa 104 JYoeTWIRG 916ml t29 iyiw bade! s0ees eaiseired 


batibe asiau inemivegs 40 di syOGoxg 7HIBSID & Aain zohai> 
yerigid dizin bedeiverse sd yam boi veq (ezneodenq sft 18v0 
sis sJemizes oF dura hae siom ad yem fi es YoOI7Ve siemiize 
yam 20779 einmise2 ponaniens 1097 asiz bladaevon S067 9NG 
pesisia rel lene Ri heemuae és esialo cep7e! 107 ysywol od 
oy batoqno 26 helmsma ine pnionelasgxs zoid1> 707 redptd 


(eenasreoo adi baiaud: Aol Isxsnie on 9 Blssit diiw, 2sizto, 


Hol texenns art anahaagne: esitis bos éphais rege ela 
od ucese bat vin) war0 yibiqey ad ot betoeaxs ad bivow. 


ej t dom x Kdpat 13 0s Ae tester 'Paamgnae’ ne Saad es 
btiw iia eae Aesines ai be eee eae sit nolsetuqog 


87 
allow an assessment of the magnitude of error associated 
with estimates for areas experiencing an actual change in 
average household size over the postcensal period. The 
limited testing that has been reported so far has been 
restricted to cities experiencing population growth 
(California, 1957; Shryock, 1936; Siegel, Shryock and 
Greenberg, 1954; Starsinic and Zitter, 1968; Zitter and 
Shryock, 1964; Zitter, Starsinic and Word, 1968). 

A brief discussion of the way each variable reflects 
the population dynamics within an urban area and the 
expected relationship between the magnitude of the variable 
and estimate error will further justify the selection of 


these indicators. 


Construction Type 

Generally, activity in housing construction has 
been used as an indicator of the economic well-being of an 
urban area. In addition, the type of housing constructed is 
associated with types of living arrangements, family life 
cycle stages, population structure, and mobility. Vo) is 
assumed that the single-detached dwelling unit (family 
type housing) would be more indicative of population 
stability, i.e., home ownership reflecting commitment to the 


area or municipality. Whereas, the apartment structure would 
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be more indicative of population change, in that, residents 
of apartment units tend to be young singles or married 
without children and are likely to be more mobile. Further- 
more, the tendency toward mobility by apartment residents 
is likely to be associated with higher eri rates in 
predominantly apartment areas. It would therefore be 
expected that as the proportion of apartment units increase, 


the level of estimate error will increase. 


City Size 

There are several assumptions with regard to esti- 
mation accuracy associated with city size. If the munici- 
pality is large in population size, consequences of popu- 
lation mobility (in and out-migration) are likely to be 
concealed. It is also likely that data sources for the 
symptomatic indicator (building permits) are more sophisti- 
cated, routinized, and accurate, i.e., the quality of data 
is likely to improve as the city increases in population 
size. Concomitant with city population increase and the 
complexity of decision making, emphasis is placed upon more 
detail and accuracy in data routinely collected by the 
various municipal departments. It is expected, therefore, 
that estimate error will vary inversely with the size of the 


urban unit. 
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Growth Rate 

The city's or sub-unit's growth rate would be 
indicative of the area's economic activity. Again, 
associated with high economic activity and population 
growth would be the increased mobility or migration input 
into the city or area. High in-migration would influence 
the city's population structure by providing younger adults, 
basically in the economically-active and reproductive age 
groups. Consequently, the population structure would not 
only be influenced by the young migrants themselves but also 
by their tendency toward higher fertility behavior. The 
reverse situation would likely prevail if an area 
experienced excessive out-migration. In either case, an 
"abnormal'' population structure would be the consequence. 
With either excessive out- or in-migration for an urban 
area, the average household size may be Seperate 
influenced and, consequently, affect any estimation 
technique that utilizes the average household size in the 
computational formula. 

It is expected that accuracy will improve as the 
population growth in an area approaches stability (no growth) 
and, conversely, that estimate error will increase as the 


areal unit reflects either significant growth or decline. 
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Annexation Experience 

Annexation of land or territorial expansion of the 
city may influence estimate error in two ways. First, by 
annexation of land parcels already containing residential 
units, the municipality record-keeping unit may not have 
these annexed units recorded in the detail required or the 
definitions used in the aes prior to annexation may be 
incompatible with the prevailing municipality definitions. 
Secondly, cities experiencing annexation are likely to 
reflect high growth rates and the ''abnormal'' population 
structure and movement discussed under the item cited above. 

Annexations may be adjusted for by utilizing muni- 
cipal verbal descriptions of proposed land acquisitions. 
These descriptions fully document the new land area and 
usually provide actual counts or estimates of dwelling units 
located in the area at the time of annexation. Hence, the 
major influence on estimate error will be that of growth by 
annexation. It is expected that estimate error will vary 


directly with the annexation experience of the urban area. 


Household Size 

The most vulnerable element in the estimation 
sequence is the assumption of no change in household size 
over the estimation period. The strategy for this variable 
is to calculate the actual change in the average household 


size between 1966 and 1971 for each estimate area. This 
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would enable the researcher to assess the magnitude of 
estimate error associated with change in household size 
for each area. 

It is expected that estimate error will vary directly 
with change in the average household size over the 
estimation period. The modified censal ratio procedure 
proposed will include the appropriate household size ratio 
for each type of housing thereby allowing the estimate to be 
weighted according to the emphasis in housing activity over 
the estimation period. This would ameliorate the distorting 
influence of using the total average household size which 
would be weighted in the direction of the larger number of 
single-detached dwelling units already existing in the area. 
Census data for 1966 reveals that there is a significant 
difference between the household size factor for the 
apartment versus the single-detached unit. 


Table 4.1.--Average Number of Persons per Household by Type 
of Dwelling, Metropolitan Area of Edmonton: 1966. 


Dwelling Type Number of Units Persons per Household 


Total Dwelling Units 110,224 


wn 


Single-Detached 70 , 784 
Single-Attached 6,362 
Appartment/Flat 32,667 


Dominion Bureau of Statistics. 1966 Census of Canada, Households 
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and Families, Household Characteristics by Structural Type and 
Tenure of Dwelling, Vol. 2-7, Ottawa: DBS, 1969, ‘ables 4& and 45. 
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Accordingly, if an urban area reflects a greater 
percentage of apartment construction during the estimation 
period than single-detached unit construction, it would be 
expected that there would be greater error in population 
estimates if the average household size for total housing 
was used in the computational formula. 

This investigator does not suggest that estimate 
error will be completely eliminated by using household size 
ratios appropriate to the housing activity, however, two 
expectations can be set forth: it is expected that 
population estimates using the modified censal ratio 
technique will reflect greater accuracy than estimates 
prepared using the unmodified censal ratio technique, and 
estimate error will vary directly with change in household 
size over the estimation period, regardless of method 


utilized. 


Age of City 

Older cities are likely to reflect a stabilization 
or decline in economic activity and population size. The 
decentralization of both industry and population are likely 
to affect the older, larger city rather than the younger, 
still. growing, city... The younger cities are still likely to 


be subject to economic influences and concomitant population 
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influx. In addition, record keeping in the older cities 
is likely to be more standardized and accurate and, there- 
fore, higher quality in symptomatic indicators would be 
expected. It is expected that accuracy in estimation wil] 
vary directly with age of city. 

The indicator of age of city selected is the census 
year when each city reached a population size to be first 
reported in the national census (Schnore and Evenson, 
1966). ineThis indicator was used’ for the central city of both 
the census metropolitan areas and major urban areas. 

A different age of area indicator was used for the 
Edmonton sub-areas. Date of annexation or amalgamation and 
sub-division registration dates were originally selected, 
however, neither of these adequately differentiated the sub- 
areas. Age of Soi Sn eneeen proved superior to the above 
indicators and these data were available in census tract 
publications. Each sub-area was classified according to the 


proportion tof tdwel ling Unrts constructed prior to 1921. 


Assessment and Measurement 

In order to assess the improvement gained by in- 
corporating the modified postcensal estimation technique, two 
series of population estimates are prepared for the munici- 
palities and metropolitan sub-areas. As indicated in 
Table 4.2, Estimate Series A represents the postcensal 


population estimates prepared for metropolitan sub-areas, 
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using the modified and unmodified housirg unit method. 
Similarly, Estimate Series B represents postcensal estimates 
determined by the two methods for the municipalities. The 
results derived using these two techniques can be compared 
to determine which method provides the greater accuracy in 
population estimation. 


Table 4.2.-- Postcensal Population Estimate Series 
Summary Information: 1966-1971 


Estimate fous wis Estimate SEEN rs) POU Data 
: Method Data 
Series Area ‘ Source 
Used Required 

A-| unmodified city sub-area starts Edmonton 
A-2 modified city sub-area completions Edmonton 
B-] unmodified municipality Starts GT ee 
B=2 modified municipality completions CuMehace 


Venera Mortgage and Housing Corporation. 

Two basic approaches are presented in the assessment 
of the modified postcensal estimation technique. The first 
Seca i involves the evaluation of the symptomatic 
indicator and procedures used in the preparation of estimates. 
The second approach incorporates two measurement techniques 
whereby the population estimates can be assessed in terms of 
accuracy. 

In the evaluation of the symptomatic indicators, 
specific attention will be directed toward the quality of 


building permit information, the reliability of the sources, 
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the detail in data provided, the availability of the 
indicators as a continuous series, consistency in record 
keeping, and whether the indicator sources are the best 
sources. 

Quality of data retrieved from both the building 
permit records and from publications released by Central 
Mortgage and Housing Corporation are checked for accuracy 
in reporting by matching with census data released from the 
1971 Census of Canada. Local housing totals derived from 
building permits can be matched by type of construction 
with 1971 Census of Canada figures at both the city level 
and census tract level. These quality checks are incor- 
porated wherever possible and reported in the next chapter. 

In addition, the estimation procedures are 
systematically examined. Frese methodological aspects 
include the comparability of the estimate areas, occupancy 
ratios, completion factors, and the secondary estimates of 
changes in household size and non-residential populations 
(institutional/collective populations). 

With the second approach, there are several standards 
possible for evaluating the accuracy of a population 
estimate. One can measure the agreement of the estimate with 
another type of independent estimate, a figure obtained from 


a population register, or an actual census count (Shryock 
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96 
and Siegel, 1971, p. 764). The estimation period from 
June 1, 1966 to June 1, 1971 was selected in order to take 
advantage of 1971 Census of Canada population results for 
purposes of assessing the accuracy of population estimates. 
The four series of estimates are then compared to the 
actual population counts in order to determine which 
method -- unmodified or modified -- yields the more 
accurate postcensal estimates. These discrepancies or 
errors are then presented as numerical and percentage 
deviations from the actual figures. 

A summary measure of error was selected which 
allows the accuracy of the two methods to be assessed for 
all estimate areas and various groups of areas. This 
measure is derived by adding all the individual absolute 
differences, disregarding the signs, and dividing by the 
number of estimates prepared by a given method. This 
measure indicates relative error independent of an area's 
absolute population size, hence, weighting large and small 
estimate areas equally. This measure is formulated in the 


following manner: 
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n 
= 2 a e400 
D = i=] P 
N 
Where: P = observed population 
E = estimated population 
N = number of estimates 


The cities, for which estimates are prepared, are 
grouped according to the various control variables. Rapidly 
growing cities are compared with stable or eee nee eee 
with respect to accuracy of the estimates. Cities with 
considerable annexation experience are compared with cities 
with little or no annexation experience. Cities which have 
recorded changes in the average household size are compared 
with cities where household size had not changed between 
1966 and 1971. Older cities are compared with younger cities 
and cities experiencing a large proportion of apartment 
construction during the postcensal period are compared with 
cities that have experienced less construction of this type. 

The last phase in the testing sequence will be the 
determination of estimate error of this method at the small 
area level. Population estimates have been prepared for 61] 


estimate areas within the City of Edmonton. These estimates 
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will be measured for error against the population figures 
for comparable areas provided by the 1971 Census of Canada. 
These estimate areas are formed by grouping census tracts 
to attain comparability over the estimation period. The 
estimate areas are then grouped according to rates of 
population growth and major type of housing and the levels 
of accuracy between the groups estimate areas compared. 

A second summary measure incorporated in the 
analysis of estimate accuracy is Theil's U statistics. This 
measure is based on the comparison of the estimated popu- 
lation with the observed population parameter for the 
estimate area (Chisholm and Whitaker, 1971, pp. 161-167). 


Its computational formula is as follows: 


ee aes 
l< Pye ah 2 
=u P. aad A; 
' i 
Where the Pj = population estimates 
A; = observed populations 
N = number of estimates 
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39 
The denominator of this statistic normalizes it so 
that its range in value is the closed interval of zero to 
one. Therefore, when U is equal to zero it represents a 
perfect estimate, since the estimate would equal actual and 
P. = A. = 0 for all estimates. Conversely, when U is equal 


to one, one would have all extremely incorrect estimates. 


(See Appendix A) 


Research Propositions 

In the following analysis, several research 
propositions are explored with respect to the resulting 
accuracy of the modified housing unit method. The major 
research proposition concerns the improvement in accuracy 
of postcensal population estimates using the modified 
housing unit method. 

Proposition l. It is expected that the modified housing 
unit method will yield more accurate postcensal population 
estimates than will the unmodified housing unit method. 

The following research propositions refer to the 
modified housing unit method and stratification variables 
only. Using the modified housing unit method, it is 
expected that: 


Proposition 2. Estimate error will vary directly with 
the proportion of apartment units in the estimate area. 


Proposition 3. Estimate error will vary inversely with 
the population size of the estimate area. 


Proposition 4. Estimate error will vary directly with 
the population growth rates of the estimate area. 


bos toutoe faype aes ihe ania ‘hicks be 
Isups ef 4 nedw v{earevno3 seiemides Tie vot pean, 
eovemises 2987405 ytomeraie (16 eved btvow aoe 

(A xthoeqgd boi 


daneszot Verever ,elayisos gniwollot ans oi an 
eniiloass sd2 of Jeaqes. djiiw bexrolqxe ove enol 2izoqorg : 
yobam sat .bodgem dine eniaver beitibom ofa 7 Yo yoe70998 7 
yoe vase al Inemevorgm! eds enieones ngizai2oqorqd fo189297 7 
beitibom oAd prep eetedises aoiteluqog Isansaz20og tO 


poriom dinu entevod 


pri euorl od. saris bagoequy ef 94 salt zogess 
roiaaiyae | sis1usoe e1em bisiy titw Jom Jinu 
jevod baitivamau edi Tiiw nedt zotemite@a 2 


say 9% 19707 ie aa dovseess eniwollat eat 

patdaivey nolaeaitiderst bos bediam 1}nu endevod bel ttbom 
2149) ,»botigem Tinw enlevor beaitibom edt eniael Ying 7 
:2eat betoaqxs 


or heuer tiiw yore e¢enii23 2 mols gaan . 
6a"6 ond a} 2tinw tasatraegs To no | | 


tisiw visiael: yvev Iliw vor otemtied .£ norst 
= «8876 otamizz2 off Yo exit noite 


“i 


daiw viaoenth yrev (Vlw 1008 osmmi ted 
Mhinizes ats Yo eots7 diwore 


Proposition 5. Estimate error will vary directly with 
the population decline rates of the estimate area. 


Proposition 6. Estimate error will vary directly with 
the territorial expansion experienced by the estimate 
area over the estimation period. 


Proposition 7. Estimate error will vary directly with 
change in the average household size experienced by the 
estimate area over the estimation period. 


Proposition 8. Estimate error will vary inversely with 
the age of the estimate area. 
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CHAPTER V 
EVALUATION OF SYMPTOMATIC INDICATORS 


Introduction 

In the current investigation, population estimate 
series were derived using symptomatic indicators gathered 
from two different sources. The population estimates 
(Series A) prepared for Canadian cities resulted from data 
obtained through Central Mortgage and Housing Corporation's 
central office in Ottawa. Population estimates (Series B) 
produced for sub-areas within the City of Edmonton 
utilized data sources provided through the local building 
inspection office. The possibility for indicator refinement 
and the difficulties encountered in data assembly varied 
according to the sources used. 

The utilization of two sources for the collection 
of data and the preparation of the population estimate 
series necessitates that this chapter be organized by 
substantive topic, each of which will be subdivided in 
terms of city and sub-area estimation procedures. For 
example, discussion of housing category definitions would 
be followed by separate sect:ions pertinent to city sub- 


} 
areas and Canadian cities. 
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Sources and Collection of Data 

Although the symptomatic indicators utilized in the 
derivation of the two postcensal population estimate series 
were identical, two basic sources of the indicator were 
employed in this research. The justification for the 
employment of two sources was that the sub-area postcensal 
estimates required knowledge of exact addresses for housing 
activity in order to properly code them by local sub-areas. 
This refinement is only available at the local municipality 
level and required access to the actual building permit 


records. 


City Sub-Areas 

The City of Edmonton was subdivided into comparable 
areas over the estimation period. Since several 1966 census 
tracts had been officially subdivided by Dominion Bureau 
Of Statistics prior to the conduct~of the 971 sUensus oF 
Canada, the estimate area was delineated for purposes of 
this research. The estimate area is a statistical area 
that is comparable over the estimation period between 
June |, 1966 and June 1, 1971. In the majority of cases, 
the estimate area is coterminous with the 1966 census 


tract configuration. A comparability table is included 
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in Appendix B indicating the similar 1966 and 1971 census 
tractus. Figure 5.1 portrays 61 estimate areas delineated 
for the City of Edmonton. The large estimate areas in the 
northeastern and southwestern sections of Edmonton could 
not be subdivided further because the 1966 enumeration 
areas were not compatible with the 1971 census tracts 
designed for these two growth areas. 

All construction activity ongoing within the 
city requires the completion of a building permit form 
which is kept on file in the city's building inspection 
office. Building permits are required for a wide variety 
of building activity such as commercial signs, pigeon lofts, 
fences, garages, rumpus rooms, basement suites, new 
residential buildings, demolitions, conversions, commercial 
renovations and new establishments, and all multiple-unit 
construction. Permits for commercial establishments and 
signs are filed separately from the other types of building 
activity. Nevertheless, the task of data assembly required 
filtering through a large number of irrelevant construction 
permits in order to retrieve the new housing, conversion, 
and demolition records only. There were approximately six 
to eight thousand permits per year contingent upon the 
fluctuating fs eT activity within the municipality. 

The Building Inspection Branch of the Edmonton 


Planning Department is responsible for the completion of 
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Figure 5.1] 
ESTIMATE AREAS 
EDMONTON: 1971 
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the building permit and for ensuing building inspections. 
The building permit is standardized and had not been 
modified or revised during the estimation period. Arrange- 
ments were made with the Planning Department to gain direct 
access to these building permits for the period from 

June, 1966 to May, of 1971. The data collection required 
approximately seven weeks of labour and involved the actual 
recording of information from 13,187 individual housing 
construction records. See Appendix C for the tabulation 


form utilized in the retrieval of building permit data. 


Cities and Census Metropolitan Areas 

Central Mortgage and Housing Corporation (C.M.H.C) 
provided access to building information aggregated to the 
city level only. These data aggregations were derived 
from information provided to C.M.H.C. by individual cities 
throughout Canada. This building permit information is 
housed in C.M.H.C.'s central office in Ottawa. These 
data are filed by year for each city in housing ledgers. 
Data transcription forms were completed and checked for 
102 cities by a research assistant in Ottawa employed by 
this investigator. (Appendix C) 

Data aggregations by type of housing for the 
census metropolitan areas were retrieved from the 


New Residential Construction monthly publications of 
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Statistics Canada (Statistics Canada, 1972b). These 


published data are in actuality obtained from C.M.H.C., 
however, the monthly tabulations are presented in the 
necessary detail for the nineteen census HeCreeOhiCes 

areas used in this study. This monthly series contains 
housing start and completion statistics for all metropolitan 
areas and urban centres of 10,000 population and over. This 
building permit information, however, is not presented by 
housing type for the urban centres. This deficiency 
necessitated data retrieval from the housing ledgers at 
CoMetat.tOr the uroan centres not classified as census 
metropolitan areas. 

Table 5.1 indicates the distribution of cities and 
census metroplitan areas by province for which postcensal 
estimates have been prepared. A total of 238 postcensal 
estimates have been derived for the 119 cities and census 
metropolitan areas under investigation. The majority of 
cities for which postcensal estimates have been prepared 
are found in the two most urban provinces -- Ontario and 


Quebec. 


Symptomatic Indicators: Housing Data 


The indicators symptomatic of population change 
incorporated in the postcensal estimation model are the 


gains and losses in dwelling units experienced by the 
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Table 5.1.-- Distribution of Estimate Cities, Central Cities, 
and Census Metropolitan Areas by Province, Canada: 


Province 


Canada 
Newfoundland 
Pets |. 

Nova Scotia 
New Brunswick 
Quebec 
Ontario 
Manitoba 
Saskatchewan 


Alberta 


British Columbia 


“This category includes fifteen Major Urban Areas. 
Urban Area is a statistical area having an urban centre of 
over 1,000 population with an adjacent built-up area of at 
least 1,000 population and a minimum density of 1,000 persons 
Major Urban Areas (MUA) are called Census 
Agglomerations (CA) in the 1971 census. 


per square mile. 
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estimate area over the estimation period. These gains 


and losses in the housing inventory are determined by the 
actual records of new housing activity, conversions, and 


demolitions as maintained by the individual municipality. 


City Sub-Areas 

Figure 5.2 illustrates the Edmonton building permit 
form and the information retrieved relevant to this 
research. The data assembly required gathering information 
regarding date of issue, status of the permit, address of 
the construction activity, type of housing, and whether 
permit was cancelled or had expired. Additional information 
regarding number of storeys in structure was collected for 
every multiple-unit structure constructed during the 
estimate period. Table 5.2 indicates the data collected 
from the building permit form and their appropriate 
application in the research, 

The cancellation or expiration entry is hand- 
written in the upper righthand corner of the permit itself. 
Included is the date this status becomes effective. Al] 
cancellations and expirations by housing type were utilized 
in the calculation of total number of housing starts by 
estimate area. A total of 346 cancellations and 
expirations were recorded for the estimate period which 


represent .0Ol per cent of the total number of housing 
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Table 5.2.-- Data Retrieved and Application in Preparation of 
Postcensal Estimates, City of Edmonton: 1966-1971 


Building Permit Data 


Date of Issue 


Cancellation/Expiration 


Permit Number 


Address 
Subdivision Name 


Housing Type 


Housing Status 


Number of Storeys 


Application of Building Permit Data 


Determination of data of housing 
start 


Determination of status of permit, 


i.e., not completed 


Reference number for cross- 
checking purposes 


Determination of area assignment 
Determination of area assignment 


Determination of type of housing 
structure 

Type of activity, i.e., new 
structure, conversion, or 
demolition 


Provides detailed information on 
multi-unit structures i.e., 
'walk-ups'' versus "high rise’! 
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starts tabulated. Subtraction of cancellations and 
expirations from the total housing starts does not 
automatically result in the total completions since the 
housing units started just prior to the estimate date are 
also not completed. Adjustments for this completion lag 

are discussed in a later section. Cancellations and 
expiration dates noted on the permit range from three months 
to two years after the Lee of cdissue. - [in wethizing the 
estimation model these cancellations and expirations have 

to be considered as housing starts. 

The Building Inspection Branch policy over the 
estimate period stated that every permit would automatically 
expire if active work had not commenced within three months 
from date of issue and that work started must continue at 
a reasonable rate until the project is completed. Whether 
the status of a building permit changes from start to 
cancellation or expiration is determined by ‘a continuing 
Serres, of “on site’ construction. imspections Until jtne 
project is completed. 

The permit number was recorded for purposes of 
identification and referencing. In several instances, it 
was necessary to refer to a particular permit a second 
time to check on possible duplication or to locate more 


pertinent information for coding the location of the 
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project. The permit number was most useful for referencing 
in the case of multiple=unit structures. For example, a 
single multiple-unit structure often has several permits, 
contingent upon what stage of construction the structure 
is in. There are three major permit statuses for multi- 
unit structures, particularly for those structures over 
six storeys. These structural stages are represented by 
footing and foundation, structural elements, and final 
permits. The footing and foundation permit was utilized 
as the ''start'' permit for these structures. This was in 
keeping with the data sources from C.M.H.C. lt is obvious 
that the lag time between the issuance of a footing and 
foundation permit and the final permit varies according 
to the structural size of the project undertaken. Wie 


stances where a structural elements only or a final permit 


was recorded for the estimation period, it was necessary 
to locate the previous construction stage permit. This was 
done to determine the lag time, i.e., whether the previous 


permit was dated within the estimation period or was in- 
advertantly omitted in the original data transcription. The 
permits for each stage of the construction include notations 
concerning the permit numbers of previous stages, thus 
facilitating referencing. 

Each construction activity within the city over the 


estimation period had to be located geographically and 
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coded by estimate area. The address noted on the permit 

is sufficient to perform this task, however, it was found 
that the subdivision name proved to be more efficient. In 
the majority of cases, the subdivisions used by the 

Building Inspection Branch were coterminous with the 
estimate areas used in this study. This advantage negated 
the necessity to locate individual addresses either through 
a census tract street index or a detailed city map. For 
example, every building permit indicating .a Steele Heights 
subdivision could automatically be coded as estimate area 
one; Beverly Heights as estimate area 16; Duggan as estimate 
area Oils and “so forth: In a few cases it was necessary to 
be aware of boundary streets dividing a subdivision into 

two estimate areas. About midway in the data transcription, 
the majority of codification was done simultaneously with 
Cranscrepelon. 

The most important item on the building permit was 
that of housing type. The Building Inspection Branch was 
consistently explicit in recording the type of unit being 
constructed. Even in the distinguishing characteristic of 
duplex and double, they were careful to record ''over and 
under'' and ''side by side'' and one-family or two-family 
in addition to the housing type. The definitions of these 


housing types are compatible with those used by Statistics 
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Canada and C.M.H.C. and had not changed over the estimate 
period. 

Housing status includes information as to whether 
the unit under construction is new, or simply a 
renovation activity, such as constructing a basement re- 
creation room or partition in an existing structure. It 
is at this point that demolition or conversion activity is 
noted. lf a family elects to build a basement suite, thus 
changing an existing single-detached one-family dwelling 
into a two-family dwelling, it is noted on the permit as a 
conversion of an existing one-family unit to an ''over and 
under'' duplex. In a few cases there were conversions 
from two-family to single-family units or from a fifteen 
suite apartment to a,fourteen suite apartment. This type 
of conversion necessitated appropriate recording as a 
demolition as it would be a housing loss. There were less 
than fifty conversions recorded over the estimate period 
and of these, only three resulted in housing loss. 

Demolition activity was carefully noted in terms 
of housing type. In five cases, transient hotel structures 
were removed from the city's housing stock, however, the 
permit did not record the number of units within the hotels. 


The Henderson's City Directory was utilized to 


determine the number of occupied units existing in the 
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year prior to the date of the demolition permit. It was 
found that there were very few occupied households in these 
structures prior to demolition, however, this additional 
information was recorded in the data transcriptions. 

Removal of housing units from one part of the 
city to another also requires a construction permit as it 


involves the preparation of a foundation at the unit's 


destination. On these construction permits, the expression 
"move on'' is recorded indicating the type of activity 
involved. In addition, it is noted where the ''move on'! 
originated. It was then possible to record a ''move on'! 


both on a new unit in the area of destination, as well as 
a demolition in the area of origin. This type of activity 
was relatively common in Edmonton, particularly in areas 
subjected to re-zoning from single-detached to multiple- 
int thes true Lures, . 

The ''number of storeys'' item was recorded for each 
multiple-unit structure constructed in the city over the 
estimate period. This allowed differentiation between the 
typical “walk-up" structure and the “high-rise” multiple= 
unit structure, as well as ascertaining any shift or 
trend in type of multiple-unit construction over the 


estimation period. 
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Cities and Census Metropolitan Areas 

Secondary sources available through C.M.H.C and 
Statistics Canada provided the data on starts and 
completions by housing type needed for the estimation 
models. Building permit data by housing type and status 
are reported for census metropolitan areas and major urban 
areas in C.M.H.C.'s annual Canadian Housing Statistics 
report and its monthly supplements CONUM SH Cae iy deat 
Vo7b) “Contrary to what was initially expected, published 
data for the remaining Canadian cities were not reported 
by individual city but only in aggregate form for all 
cities in excess of 10,000 population. Statistics Canada 
also publishes building permit data which originate from 
C.M.H.C. building records, however, while reporting building 
starts and completions by individual city, there are no 
published tabulations by housing type (Statistics Ganada, 
[97 Za 1972b) “This necessitated retrieving the needed 
detailed data directly from C.M.H.C. housing ledgers which 
are housed in Ottawa. 

Building permit ledgers are maintained on a 
quarterly basis for each municipality over 10,000 in 
population size. The data are provided by each municipality 
in this size category to C.M.H.C. In addition, these 


tabulations are kept current for the census metropolitan 
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areas and major urban areas in Canada. A common occurrence 
is, of course, alteration in municipality and metropolitan 
area boundaries over the estimate period either through 
annexation, amalgamation, een eons change. The 
records are adjusted according to these boundary changes, 
and data, in recent years, have been reported in terms of 
1966 and 1971 census area boundaries for census metropolitan 
areas and major urban areas. Data for individual cities 
experiencing annexation or amalgamation are reported by 
current boundaries at the time of quarterly data sub- 
mission. 

For these cities it was necessary, where possible, 
to determine the number of households or population 
involved in thé annexation or amalgamation. Census 
publications for 1966 and 1971 were utilized te determine 
the population resident in areas added to the city over the 
estimate period. Since the building permit information 
pertained to the original 1966 city, as well as the newly 
added areas, it was necessary to ascertain the population 
in the added areas as of June 1, 1966. This population 
factor was then added to the population estimate for cities 
experiencing boundary changes. 

in several crties, this population factor could 
not be determined due to the annexation of segments or 


parts of areas for which data in 1966 were only available 
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for the entire area. It was decided to retain these 
cities in the analysis as the land area involved in the 
annexation was not significant. In these cases it would be 
expected that the unmodified technique would provide 
estimates closer to the actual population than the modified 
technique because the housing unit total would be somewhat 


inflated. 


Housing Definitions 

The definitions of the basic housing concepts used 
DY the Gilly, oF EdGMONtON,. CoMNstes, and Statihs tless Canada 
were identical and had not been changed over the estimate 
period. The ''dwelling unit'' for purposes of this research 
was consistently defined as a structurally separate set of 
self-contained living quarters with a private entrance from 
either outside the building or a common hall (Statistics 
Canada, 1972c. bp. 36, Gand CoMeHwler al O/ttap.rO7) 9 oA 
"start'' is defined as the beginning of construction work 
on a building CCM Hee... 197 fon D. 102). FOlmammul tape — 
unit structure, the beginning of construction is when the 
footing and foundation permit is issued. A "completion" 
is considered to be the stage at which all proposed work 
on the construction has been performed CCE Mosinee atenl Op isa. s 


Dion u0'2)) 


ane ai beyto 
od bidew 31 Beane calbanl 
“anions. 8 babel gialeeins. 
petvinem of? Herd pen bm 


tpriwonee od bluoW Teior +140 eateoee er: 
ny - 


bsev etqsono> entewod Stina ots ‘ anata tats cae 
ebenod evisaisag?e ine | »«osh, 4. rs pete to y2id + 
stemiszes ond vevo bepriers avead jon ber rte inst nab 
foveszo% 2103 To epzoqrua 7077" “eat a ri 
to Joe st eveqse Cider t e732 6 86 boot tat vs annselenes a vial 
mor) gone INe eda 6 Azlw avetseup antvit eth sp ou 
azsiveise32@) (ed nemnioa & 10 paiblivd ez ob aiuo 71 rensio 
A .{S0l vq elt! «:9-H,8. 9 baw at a v2svet os Ret de 
ato aol soba eae> 49 eninnleed sit 26 bani teb- et "a4 
=sigistium « yo “(S04 -@ ,@ IVE! DMM 22) 
ead neiw ei notaauizenya te galnntpsd eu? eee 
"Hoijslgmoa" & sbouzei at J tmte9 nolisbnuot ge. ua 
jdvow bazogorg Ile dpidw te oonie st od a3 bdr" 


119 

The housing type definitions used by all data 
sources were compatible with those employed in the 
Canadian census. The only change occurring between the 
1966 and 1971 censuses invcelved changing the single- 
detached label used in 1966 to read single house in 1971. 
The structural type definitions pertinent to this research 
are as follows: 


Single House: a structure with one dwelling only, 
separated by open space from all other structures 
except its own garage or shed. 


Single House Attached: a single dwelling unit attached 


to a non-residential structure at ground level but 
separated from it by a wall extending from ground to 
roof. 


Semi-Detached or Double House: a dwelling joined to 
only one other dwelling, separated from it by a wall 
extending from ground to roof and not attached to any 
other building. (This is the ''side by side'' dwelling 
noted by the Building Inspection Branch of Edmonton). 


Row House: a dwelling unit in a row of three or more 
dwellings, separated from each other by walls extending 
from ground to roof. Town Houses, Garden Houses, and 
Maisonnettes are considered in this category. 


Duplex: two dwelling units, one above the other (each 
having a separate entrance), but not attached to any 
other building. This includes dwellings which were 
built as single houses, but in which the basement or 
upper storey has been converted to form a structurally 
separate set of living quarters with its own entrance. 
(This is the ''over and under'' dwelling noted by the 
Building Inspection Branch of Edmonton). 


Apartment: a dwelling unit in an apartment building 
(multi-dwelling structure other than a double house 

or row house), or a house that has been converted into 
apartments. This includes dwelling types such as 
triplexes, quadruplexes, or apartment(s) in a non- 
residential building such as a school, or over a store. 
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Mobile: a movable dwelling used as a permanent 
home, but constructed to be transported (e.g., 
domestic mobile home, trailer, or houseboat). If 
placed on a permanent foundation, it is considered 
(for census purposes) to be a ''single house''. 


(Statistics Canada, 1972c, pp. 41-42) 


City Sub-Areas 

The building permit forms provided the necessary 
detail in housing type for attainment of compatibility with 
the above cited housing definitions. Although it was 
possible to assemble permit fete for each estimate area by 
the detatiled housing types, lt was necessary to (col lapse 
the data into three major housing groups to be compatible 
with 1971 census housing categories. The housing groups 
used in the postcensal estimation procedures were: the 
single-detached dwelling unit, the single-attached 


dwelling unit, and the apartment unit. 


Cities and Census Metropolitan Areas 

Both the Central Mortgage and Housing Corporation 
and Statistics Canada utilize these standard housing type 
definitions, however, they group them differently in their 
various annual and monthly housing publications. For 
example, Statistics Canada classifies a duplex (over and 
under) dwelling unit as a ''two-family'' dwelling in their 
New Residential Construction monthly series, while in the 


census program the duplex is included in the "apartment"! 
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tabulations. Therefore, in order to utilize the published 
residential data of Statistics Canada in the estimation 
procedures; it is heceen acy to shift the duplex housing 
data from the apartment category to the single-attached 
category. Notwithstanding this ineptness in standardizing 
published data tabulations, Statistics Canada discontinued 
the practice of providing detailed housing type tabula- 
tions in the 1971 census program; hence, in order to com- 
plete appropriate accuracy measurement of the symptomatic 
indicators, it is necessary to combine the single-attached 
units and apartment units into a multiple-unit category 

as it is impossible to determine the number of duplexes 
enumerated in the census. C.M.H.C. demonstrates a similar 
pattern in their—classification system. 

Tables 5.3 and 5.4 portray the manipulation of 
housing data required in order to attain comparability 
with both the 1966 and 1971 census periods. The 1966 
census Summary tapes provided access to the housing 
detail necessary for the estimation procedures, and the 
classification system ac eired by the sources of the 
symptomatic indicators determined the three primary 


housing types needed for the preparation of the postcensal 


estimates. 
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Lag-Time in Construction and Occupancy 


An important dimension in the estimation procedures 
is the determination of when the building was completed 
and when it was occupied. In utilizing the modified 
housing unit estimation method, it is necessary to derive 
the number of dwelling units by type that were completed 
within the estimate period. For example, a dwelling unit 
in the initial stages of construction in May of 1971 
would not be completed during the estimate period 
(June 1, 1971) and, therefore, should not be included in 
the revised housing inventory. This completion lag is 
further compounded in that, even when a dwelling unit 
is completed in the latter part of the estimate period it 
may not be occupied and, therefore, would not be included 
in the housing inventory for June 1, 1971. Figure 5.3 
portrays the two major lag-times that must be accounted 


for in the estimate procedures. 


City Sub-Areas 

Completion and occupancy lag-times vary by type 
of housing structure. For example, single-detached 
dwelling units can be completed in a relatively shorter 
period of time than row housing or large multiple-unit 
Structures. Similarly, occupancy lag-time would vary 
according to structural type depending upon local housing 


market demands. 
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Fegiuir e7@5. 23 
COMPLETION AND OCCUPANCY LAG-TIME EXAMPLE 


} 
\ 


PERMIT perce COMPLETION on OCCUPANCY 
ISSUED (coripletion lag) DATE (occupancy lag DATE 


ESTIMATE PERIOD A 


t to 
\ 
ESTIMATE PERIOD B 
t t 
1 4 2 


dwelling included 
in estimate period B only 


The City of Edmonton's Building Inspection Branch 
does not indicate a completion date on the actual permit. 
Since this factor is important only at the beginning and 
end of the estimate period, it was necessary to derive an 
average completion lag-~time that would be relevant to the 
basic structural types used in the estimation procedures. 
These completion lag-times were then applied to building 
permits issued in the year prior to June 1, 1966 and to 


those permits issued in the final year of the estimate 
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P26 
period. The regional C.M.H.C. office provided information 
concerning the average completion lag-times by housing 
type for the local area. In addition, these figures were 
verified by various Edmonton construction firms responsible 
for building primarily single-detached, row, and apartment 
housing. Table 5.5 shows the completion lag-time in months 
for the major housing types. These completion lag-times 
do not consider such variable factors as building trade 
strikes, freight strikes, material shortages, and 
inclement weather. 


Table 5.5.-- Completion Lag-Time Factors by 
Housing Type, Edmonton: 1966-1971 


Type of Housing Average Completion Time 
Single-Detached 3 months 
Double/Duplex 3 months 


Multiple-Unit 
(less than 3 storeys) 5 months 


Multiple-Unit 
(more than 3 storeys) 8 months 


Row 8 months 


The lag-time between the permit being issued and the 
initiation of actual construction is an unknown factor. Mt 
is assumed that construction begins following the issuance 


of the permit. A further complication occurs when a 
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construction firm actually begins construction before the 
issuance of a building permit. The only penalty for such 
a contravention is the payment of double the permit fee 
ibecaughts ot heruucee construction must begin within three 
months of the issue date. 

The completion lag-time is greater for the larger 
housing projects, such as row and town house complexes 
and high rise apartment projects. lt was noted that 
construction activity had shifted notably to the high- 
density, multiple-unit structures in Edmonton over the 
estimation period. The completion lag-time for these 
larger structures and projects could be considerably 
longer than the eight months used in this study, however, 
improvements in building technology could have the off- 


setting effect of reducing the completion lag-time. 


Cities and Census Metropolitan Areas 

Lag-time between fhe issue date of a building permit 
and the completion of the building has already been accounted 
for In the building statistics reported by Central Mortgage 
and! Housing Corporation and Statistics Canada. For the 
multiple-unit structure, the completion refers to the entire 
structure rather than the individual apartment units within 
the structure. The completions are determined by actual 


physical Inspection and, in conjunction with this inspection, 
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a survey is completed with respect to the occupancy of 
newly constructed units. The dwellings are surveyed each 
month until it is found that they are occupied, at which 
time they are excluded from the survey. Unfortunately, 
C.M.H.C. occupancy information was not reported in suf- 
ficient detail or for all cities of 10,000 population size 


for it to be incorporated in the present study. 
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CHAPTER VI 
VACANCIES, HOUSEHOLD SIZE, AND COLLECTIVE POPULATIONS 


Introduction 

Incorporated in the estimation procedures are 
three estimates of dimensions for which readily available 
indicators are often lacking. The refinement of any 
local population estimation technique is contingent upon 
indicators relevant to the vacancy levels, the average 


population per household, and the collective population. 


Vacancy and Occupied Housing Ratios 

There is a paucity of data with respect to the 
number of vacant dwelling units in Canadian cities. While 
vacant dwelling units are enumerated during each census 
year, this information is utilized for administrative 
purposes only. For example, knowledge regarding the 
location and number of vacant units in a census year allows 
census commissioners to insure complete coverage of a 
census area. This valuable nousing information is neither 
reported in published census documents nor is it available 
on the census summary tapes. Provincial and census 
metropolitan area vacancy counts are made available in the 


Statistics Canada Weekly bulletins, thus permitting 
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vacancy rates to be calculated. Since occupied housing 
is reported, data concerning vacancies would complete the 
statistical picture on housing in Canada. 

The housing method, as utilized in the United 
States, incorporates the total housing inventory 
(Pncluding Vacant units)... This procedure necessitates the 
determination of a reasonable estimate of current vacancy 
ratios in order to arrive at an estimate of net occupied 
housing units for the estimate date. In using the 
modified and unmodified estimation procedure in this 
research, it is required that vacancy ratios be applied 
only to the net completed housing in the estimate period, 
since an assumption of no change in vacancies permits the 
use of the census counts of occupied housing units for 
June 1, 1966. 

There are two basic sources of vacant units in any 
housing stock: (1) those dwelling units available for sale 
or rent in the housing market and (2) those dwelling units 
maintained as vacant for a variety of reasons. The vacant 
units available are either newly constructed or older 
housing units. Although outside the scope of this research, 
it is suspected that there would be a greater occupancy 
lag associated with the old or used housing than with the 


newly constructed housing. The maintained vacant units or 
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unavailable vacancies would include the second home, or 
seasonal vacancies; the dilapidated or condemned housing 
unit; or the housing unit that is continually vacant 
because of a lack of buyers in a particular area; or the 
unit maintained simply as an investment (Marcin, 1972, 
Di veelhomise Mit his O69cr pose Vk6— 12 Sarieth , hoeGye. 

The condemned or dilapidated dwelling unit is 
likely to result in eventual demolition or removal from 
the existing housing stock. in’ actuality; the 
dilapidated or condemned unit has already been effectively 
removed from the housing stock prior to demolition (Illing, 
1970, p. 12). The estimation procedures used herein 
assume that the demolition was occupied in the estimation 
period, whereas, in fact it could very well have been a 
maintained vacancy. It is also plausible that housing units 
destined for demolition could have been occupied; however, 
if occupied, it is likely that the household size would 
be smaller than average. An example serving to illustrate 
the latter point would be the Garneau neighbourhood area 
located near the University of Alberta in Edmonton. Land 
in this area has been expropriated and contained dwelling 
units with small household size, e.g., widows or widowers 


residing in one-family dwellings. Removals from the housing 
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stock’ snould” be the subject ‘oT Further Investigation to 
determine what significance this variable has for housing 
projections or estimation. 

Marcin suggests that the vacancy dimension is 
relatively unimportant, in that the vacancies will fluctuate 
between two and four per cent of the total housing stock 
(Maho in, (972, 'p. 15) +." Wolfgang I l)ing.® ina study con: 
cerning housing demand in Canada, alludes to the importance 
of vacancies in his discussion of short-run deviations as 
a consequence of temporary overbuilding or underbuilding 
phateamaye take place im an area (iMl'lting, 964°" p11 oy. 

These short-run deviations could be significant in any local 


area estimation model that discounts the vacancy dimension. 


City Sub-Areas 

In both the modified and unmodified estimation 
procedures, appropriate vacancy ratios were utilized for 
June of 1966. The vacancy measure derived was the avail- 
able vacant units expressed as a per cent of the total 
housing stock, i.e., total occupied housing units plus 
total available vacant units (Winger, 1967, p. 86). 
These vacancy ratios were converted to occupancy ratios 
(reciprocal) in order to shorten the procedural steps 
required in computation. Since vacancy Or occupancy ratios 


vary by housing type, i.e., single-detached dwellings 
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would likely have higher occupancy ratios than multiple- 
unit structures, it was necessary to obtain a ''best'! 
estimate of these differential vacancy ratios. Central 
Mortgage and Housing Corporation conducts a semi-annual 
vacancy survey of apartment structures with six units or 
more, however, this information is only published for 
census metropolitan areas (G2 MOH Ca, 197 lide pe tonne 

In the preparation of the postcensal population 
estimates for Edmonton sub-areas, differential vacancy 
ratios were utilized for June, 1971 as ratios for earlier 
years were unavailable. For structures with less than 
six units, including single, duplex and double houses, the 
"best'' vacancy ratio estimate selected was the 1966 average 
for the City of Edmonton. These differential ratios were 
only utilized in the preparation of estimates for sub-areas 
in Edmonton. The collection of data concerning number of 
suites per apartment structure from the Edmonton building 
permits allowed this refinement to be included for the 


sub-area estimates (Table. O07) 6 


Cities and Census Metropolitan Areas 

Detailed housing data regarding size of apartment 
structure (number of suites) was not available for the 
cities, major urban areas, and census metropolitan areas. 


The ''best!'' estimate of the vacancy ratio to be used in the 
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Table 6.1.-- Vacancy and Occupancy Ratios by Size 
of Apartment Structure, Edmonton: June, 197] 


A a a 


Structure Size Vacancy Occupancy 
(in units) Ratio Ratio 
Total one S337 
Under 6 units? 3.6 96.4 
6- 9 520 95.6 
LOp- S19 hk 95.6 
200s 29 4.6 95.4 
30 - 49 Beg 94.1 
2) Baal Ss) 9.4 90.6 
100°- “199 12.0 88.0 
200 and over eZ 88.8 


“1966 Census of Canada data, Statistics Canada Weekly, 
Api ly hoca975 ape a2- 


Source: C.M.H.C. semi-annual apartment vacancy 
survey, February 1, 1972, Table 11. 
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5 
estimation procedures was determined from provincial 
and census metropolitan area data released by Statistics 
Canada. Table 6.2 portrays the provincial vacancy and 
occupancy ratios by province which were used in the pre- 
paration of city estimates. Although these vacancy rates 
conceal potential variation of rates within the province, 
e.g., between urban and rural, or between individual 
cities, they do allow the estimates to reflect regional or 
provincial variation in vacancies. 

Statistics Canada vacancy ratios for 1966, as 
revealed in Table 6.3, were used for the metropolitan area 
and central city postcensal estimation procedures. These 
1966 ratios were. used, rather than extrapolating ratio 
estimates for the 1971 estimate date, because of short-term 
fluctuations experienced in vacancy levels. It was decided 
not to use the 1971 vacancy information from Statistics 
Canada because of the unusually lengthy delay in the public 
release of vacancy data, thus making it impractical to use 


in these procedures. 


Household Size 

The first stage in the sequential development of the 
postcensal population figures produces an estimate of the 
total occupied housing units for the estimate date. Once 


tis. revised occupied housing Inventory NsPoutained, the 
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Table 6.2.-- Vacancy and Occupancy Ratios by Province, 
Canada: 1966 and 1971 


a 


1966 197] 
ome. Vacancy Occupancy Vacancy Occupancy 
Ratio Ratio Ratio Ratio 
Canada 4] 95.9 4.6 95.4 
Newfound] and 6.8 3322 5e2 94.8 
Bae. |. 6.6 93.4 Dae 94.8 
Nova Scotia 5.4 94.6 4.2 95.8 
New Brunswick 5.0 95-0 Bee, 96.1 
Quebec 4.2 g5-0 | 94.9 
Ontario 363 96.7 Bit) 96.3 
Manitoba 4.5 a5.) 5.1 94.9 
Saskatchewan 6.1 6S re 92.8 
Alberta bee 94.8 5.6 94.4 
British Columbia 3.03 96.7 4] 95.9 


Source: Statistics Canada Weekly, April 13, 1973, p. 2. 
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Table 6.3.-- Vacancy and Occupancy Ratios by Metropolitan Areas, 
Canada: 1966 and 1971 


1966 197] 
COMA. 
Vacancy Occupancy Vacancy Occupancy 

Ratio Ratio Ratio Ratio 
Calgary ay 95.8 6.1 93.9 
Edmonton 3.6 96.4 4.3 95.7 
Halifax 4] 95.9 he 95.9 
Hamilton ae 97.8 3.0 97.0 
Kitchener 233 97.7 peel 95.9 
London 5.6 94.4 5.4 94.6 
Montreal 4.0 96.0 5.9 94.1 
Ottawa/Hull 3.4 96.6 
Quebec 4.5 95.5 5.3 94.7 
Regina Baan 96.6 5.1 94.9 
St. John's Ve gs 97.8 3.0 97.0 
Saint John 5.5 94.5 ZrO) 98.0 
Saskatoon 5.0 95.0 7.6 92.4 
Sudbury 2.0 98.0 13 98.7 
Toronto Ze 97.5 4.2 95.8 
Vancouver 2.4 97.6 LD 95.8 
Victoria 4] 95.9 Be, 96.3 
Windsor a4 98.6 Day 97.3 
Winnipeg 3.5 96.5 4.2 95.8 


Source: Statistics Canada Weekly, April 13, 1973, p. 2. 
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second stage of the procedures is contingent upon an 
adequate current estimate of the average number of persons 
per household. 

This household size estimate can be determined 
either by utilizing the values provided in the most recent 
census year (1966) or by deriving extrapolations for the 

estimate date from the household size reported in the two 
most recent censuses (1961 and 1966). Previous research 
has indicated that estimates achieved through extra- 
polation yielded smaller deviations or error in estimation 
(Starsinic and Zitter, 1968, p. 480), In the modified 
technique, extrapolations of household size by housing 


type were derived from 1961 and 1966 census publications. 


City Sub-Areas 

The '"best'' estimate of household size used in the 
determination of sub-area estimates was an extrapolation 
of reported 1961 and 1966 household size for the City of 
Edmonton. Extrapolations of average household size for 
each of the three basic housing types were used in the 
derivation of the modified postcensal estimates. It would 
be desirable to have extrapolated household size estimates 
for each sub-area within the city in order to account for 
intra-city variations, however, Statistics Canada does not 


provide this detail for small areas. An extrapolation of 
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sg 
the average population per household for all households 
was used in the unmodified method of estimation, Table 
6.4 portrays these extrapolated values used for sub-area 


population estimation. 


Table 6.4.-- Actual and Estimated? Household Size by Type 
of Structure for Edmonton, Canada: 1961, 1966 and 197] 


Total Single- Single- 
feat Households Detached Attached Apartment 
1961 Cay: 4 3.8 Dee 
1966 3.5 | 4.0 VC 
1971 Te ala 4.29 eer 


°Extrapolations. 
Includes mobile dwelling units. 


Source: 1961 Census of Canada, Housing Characteristics by 
Type and Tenure, Bulletin 2.2-7, Table 77; 1966 


Census of Canada, Households and Families, House- 
hold Characteristics by Structural Type and Tenure 
of Dwelling, Vol. 11 (2-7), Table 45. 


Cities and Census Metropolitan Areas 


Similarly, extrapolated estimates of 1971 average 
household size were calculated for each city and census 
metropolitan area. These extrapolations were utilized in 
the second stage of the unmodified postcensal estimation 
procedures. 

Extrapoiation of household size values by type of 


structure were tised in the modified estimation technique. 
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The paucity of available detailed household data prevented 
the derivation of household size estimates for individual 
cities with the exception of census metropolitan areas. 
In the case of city postcensal population estimates, urban 
household size data by province were incorporated as the 
closest estimate, e.g., Albertan cities utilized the 
Alberta urban household size values by type of structure as 
presented in Table 6.5 

Household size by type of structure was available 
for census metropolitan areas in 1961 and 1966, thus 
permitting extrapolations to be prepared for 1971 as 
indicated in Table 6.6. The census metropolitan area 
household size extrapolations were considered the best 
estimates attainable for use in the derivation of the 


ten selected central city postcensal population figures. 


Collective Household Population 

The final step in the preparation of the postcensal 
population estimates involved augmenting the occupied 
household population with the population resident in 
collective households. The collective household population 
includes residents of health and welfare institutions, 
correctional institutions, religious and educational 
institutions, hotels and lodging-houses, military and 


construction camps, Hutterite colonies, merchant vessels, 
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Table 6.6.-- Estimated” Household Size by Type of Structure for 


142 


Census Metropolitan Areas: 197] 
All Single- Single- 
aL atar Structures Detached” Attached epar tment 

Calgary 3.4 3.9 3.2 1.8 
Edmonton 3.3 4] h.2 1.9 
Hal i fax 3.8 4.2 4.8 3.0 
Hamilton 3.5 3.9 4.2 Ue) 
Kitchener 3.6 3.9 Sieh 2.6 
London 3.4 340 cy) 2%] 
Montreal 3.3 hk 3.8 3.1 
Ottawa/Hul | 3.5 4. 4.6 2.5 
Quebec eh 45 3.9 3.1 
Regina BhiZ 380 3.9 1.9 
ote Jon's 4k 4.8 5.0 nee) 
Saint John 356 | Shelf 32] 
Saskatoon 655) Shoe) Bary, Pa 
Sudbury So) 4.9 cn) 220 
Toronto 3.5 4 4.8 2.3 
Vancouver 3.1 3.8 3.1 7 
Victoria 2.9 3.4 2.9 Py? 
Windsor 3.6 4.0 3.6 o2. 
Winnipeg 322 3.9 Bey) Pex 6) 
“extrapolated from 1966 and 196] Census of Canada data. 1966 


Census of Canada, Household Characteristics by Structural Type and 


Tenure of Dwelling, Vol. 11 (2.7 , Table 
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and diplomatic residences. A detailed listing of 
collective and other special types of households included 
in this general category is included in Appendix D. The 
collective population is simply defined as the household 
population occupying a collective dwelling. The collective 
Erediing refers to a dwelling in which a large number of 
persons are likely to reside (Statistics Canada, 1972c, 
pp. 9-10, 36-37). Also Included in this category of 
collective dwellings are small hotels, nursing homes, and 
the like, which display indications of a business estab] ish- 
ment, e.g., Single Man's Hostel or the Good Samaritan 
Nursing Home. 

Since the Art MHI population is not included in 
the calculation of the occupied household population 
estimate, it must therefore be accounted for in this final 
stage of the procedures. In primarily residential sub- 
areas or cities, the collective population is not likely 
to be a significant dimension to consider, however, in 
estimate areas or cities experiencing large numbers of 
collective populations it is of considerable importance to 
the accuracy of the final population estimates. 

The urban collective-type households that must be 
considered in the preparation of the final Pe otlatld h 


estimate would include any military barracks or instal- 
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lations, general hospitals and staff residences, nurses' 
residences, homes for the infirm and aged, jails and 
detention centers, hotels and lodging centers, orphanages, 
convents, boarding schools, special residential schools 
for the handicapped, and student residences at universities, 
It is not uncommon for sub-areas in the central part of 
the city containing collective households to have a greater 
proportion of collective population than population in 
occupied households. 

The ''best'' estimate of collective population is 
to utilize the most recent census data when other reliable 
sources are unavailable. For all postcensal estimates 
prepared in this study, the collective population estimate 
for the 1971 estimate date was the 1966 Census of Canada 
enumerated figures. These most recent census counts 
of collective population were incorporated in both the 
modified and unmodified estimation procedures. For each 
estimate area and city, the population in occupied dwelling 
units was determined and this figure was subtracted from 
the total population reported for the estimate area in the 
1966 census. The residual obtained in this manner is 
equivalent to the collective population in the estimate 
area. This operation is expressed in the following 
equation: Collective population = total population - 


population in occupied households. This operation is 
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Facilitated by the fact that collective households are 
not included in any occupied household tabulations re- 


leased by Statistics Canada. 


Alternative Measurement of Vacancies, Household Size, and 
Collective Populations 

In keeping with the basic intent of developing a 
set of estimation procedures that would incorporate 
readily available indicators, secondary sources were used 
in the derivation of the estimates of vacancies, household 
size, and collective populations in this study. By con- 
forming to this principle, it is known that the estimation 
method can be applied to any urban area for which these 
sources are available. 

lt is recognized that these variables can experience 
significant change over the estimation period and, thus, can 
cast serious doubt upon the validity of basic assumptions 
of no change in these parameters. Various municipalities 
may have access to alternative ways to measure changes in 
these dimensions, in which case, they may prove superior 
to the indicators used in this investigation. Several 
alternating means of indicator determination can be 
suggested for incorporation in the estimation procedures 


which are contingent upon local initiative and availability 


of sources. 


sat isiuge vid aft 


i : aay 

& pilqgdleved Vo Snoant sized vores pnigasa ere . 

steidevasetadbow isda estubasetg nol semt ; aoe 

be2u s76W eacvuoR Yrsbnoree pevorszibal score eine 
bilgrezuod .roloneany Ye potewides edd Yo nolisyviieb 

“non ya -voute ete ‘ni ¢rotdetugeg BvIto9T o> bne 


aoljamiges ant pod nwond zi Hi ,aiqiontta 2ida ov enin 10 
szands told sie “$9r6 lashes vane oY bsilgqs sd ae 


Leltdw teve pict 
sansirsgxs Wed es taetvev sees jody bestapooen zi Ft ee 
neo ,2udt , baw bOfIeG AGigemizee 947 Yavo Senso anestrt 

snolyqmoses sized Fo Ysibiliev sit nogu sduob ae 
seistlegisioum emelyev: .erefemereg Seas nl senedy of Yo \ 
ni eepneia « veneneen ates svisenrasie oF r20396 ay 7 
7orISque eoTq ee ,o26o tatdw al <2notensml 6 
ieysvs2 .fo vot, edida al bez an 


ad aes noi : ; gin 
eaiubsoe tg fas nia nt iat siridgrosn ‘a pote 
vai hideriawe bas seer om’ faventsnos S16" 


146 


Vacancies 

Vacancy ratios in local areas can fluctuate 
according to shifting economic levels. In situations 
where lower or higher vacancy conditions are suspected, it 
would be advisable to determine a reasonable estimate of 
the vacancy ratio for the estimate date. When other 
information is lacking, the Central Mortgage and Housing 
Corporation semi-annual vacancy surveys can be used as 
the best estimate, however, these data are available 
only for the larger urban areas in Canada. 

Another alternative is to utilize sample surveys 
in the estimate area or city to determine vacancy levels. 
This technique would be an efficient and inexpensive way 
of obtaining current measures of vacancies by housing type 
which could be introduced into the estimation procedures. 

In the event that a municipality conducts bi- 
annual censuses, the information obtained on vacancies 
and household size could be utilized to update these 
parameters in the estimation methodology. In this instance, 
the estimation technique could be employed in alternating 
years in conjunction with an actual census undertaking. 

The average household size is extrapolated for the 
estimate year in the estimation procedures. Actual 


censuses or sample surveys can also be utilized to obtain 
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current measurement of changes in household size by 

type of structure which then can be incorporated into the 
estimation procedures. Exploration of the possible use 

of Henderson City Directories may prove fruitful in 
providing indicators of change in household size in 
estimate areas. If well planned, it is felt that a sample 
survey can provide the necessary information for both the 
vacancy level and household size in the area. 

The collective population is likely to increase 
as the municipality increases in size. It is possible 

to get information on the collective population in 
institutions from a telephone survey based on known 
institution listings for the municipality and this procedure 
should be relatively inexpensive in time and cost. An 
actual census conducted every other year would also be a 
means of obtaining up-to-date information on the collective 
populations. 

These suggestions are a few of the ways for 
achieving more accurate measurement of the changes that may 
take place with respect to the three parameters in question. 
It is important that these resources be utilized if there 
is firm suspicion of changes in any one or all of the para- 


meters used in the second stage of the estimation model. 
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CHAPTER VII 
ACCURACY OF THE SYMPTOMATIC INDICATOR 


Introduction 

This chapter presents a limited assessment of the 
accuracy of the symptomatic indicator employed in the 
initial stage of the estimation sequence. The occupied 
dwelling units derived by both the modified and unmodified 
estimation procedures will be compared in terms of agreement 
with actual 1971 census counts. This assessment is hampered 
by the fact that the final estimate of occupied households 
is the result of two estimates: the revised inventory of 
total households and the estimated occupancy ratio. 1 f 
either or both of these dimensions are in error, then the 
final estimate of households would likely be in error. 

The evaluation of indicator accuracy is important, 
in that while the occupied household estimate derived in 
the first stage of the estimation process could be quite 
accurate, the population estimates derived in the second 
sequential stage could be in error. This dilemma can be 
explained by inaccurate estimates of other parameters 


utilized in the second stage, such as_~ the average nouse- 
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hold size estimate or the estimated collective and 
institutional population. Error in either one of these 
estimates can result in estimation error, although the 
symptomatic indicator could be reasonably accurate. 

The best way to assess the accuracy of the occupied 
household estimate is to compare these estimates with the 
observed occupied households for each area or municipality 
provided by the 1971 Census of Canada. Two measures were 
utilized in this assessment: simple percentage error 
between the estimate and actual count and the U statistic 
for indicating improvement between the two estimation 


procedures employed in this investigation. 


City Sub-Areas 

Table 7.1 portrays the comparison of household 
estimates and per cent error for each of the sixty-one 
estimate areas by method used. It will be noted that for 
all estimate areas, the error was 1.1] per cent using the 
modified estimation procedure as compared to a 4.8 per cent 
error using the unmodified procedure. Forty-seven estimates 
produced by the modified technique were within uw per .cent 
deviation from the actual counts, and only two indicator 
estimates deviated by more than ten per cent. Corres- 


pondingly, the unmodified procedure produced 41] indicator 
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Occupied Households for Sixty-One Estimate Areas, Edmonton: 
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Table 7.1.+=Continued 


Unmodified Estimates Modified Estimates 
Actual Occupied Occupied 
Estimate Occupied Household % Household % 
Area Households”. Estimate Diff. Error Estimate Diff. Error 
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estimates within 15 per cent deviation, and seven estimates 
were in excess of ten per cent error. The average per cent 
error (D) for all estimate areas was 3.2 using the modified 
technique as compared to 5.5 for the unmodified technique. 

Estimation error by housing type is presented for 
the modified technique in Table 7.2, where comparisons of 
single-detached and appartment dwelling units with actual 
counts are shown. A relatively poorer performance is 
indicated, in that error exceeds five per cent for both 
types of housing with a -6.9 per cent deviation for the 
single house estimate and a 16.4 per cent error for the 
apartment unit. It should be noted, however, that in many 
cases the small numbers of units involved will yield a very 
high percentage. Notwithstanding this caution, it is sus- 
pected that the underestimation of single-houses is due 
partially to using an occupancy ratio estimate lower than 
what was actually experienced. Similarly, the estimated 
occupancy ratio for apartments was too high. 

The trend toward construction of large, high-rise 
complexes in Edmonton at the end of the estimation period 
may possibly contribute to the inflated estimates of 
occupied apartment units. In the earlier part of the 
estimation period, the walk-up apartment structure dominated 


the apartment construction. These smaller structures were 
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likely to be completed and occupied in a very short period 
of time. On the other hand, the larger apartment structure 
not only takes longer for completion, but likely will take 
longer for full occupancy as well. Hence, one could expect 
a much lower occupancy ratio for these larger apartment 
structures which would yield a lower number of occupied 
apartment units than what was actually estimated. Further 
research is required in this particular area’in order to 
determine more appropriate occupancy ratios for these larger 
apartment structures. In addition, the town house complex 
may very well experience similar lower occupancy ratios. 
The average per cent error for single-detached 
dwelling unit estimates was 8.5 as compared to 37.2 for 
apartment units regardless of size. It was expected that 
error would be greater for apartment unit estimates than 


for estimates of single-detached accommodation. 


Cities and Census Metropolitan Areas 

Comparison of occupied household estimates with 
actual occupied household counts was made for municipalities 
having had no annexation ever the estimate period 
(Table 7.3). The average per cent error for estimates 
derived using the modified technique was 3.2, which was 
slightly less accurate than the estimates prepared by the 


unmodified method which had an average per cent error of 3.1]. 
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improvement in estimate error was in favour of the 
unmodified technique. 

The performance of the modified technique yielded 
34 estimates which fell within + five per cent of the actual 
counts, while the unmodified technique produced 37 estimates 
within this range. Both techniques provided two estimates 
that deviated more than ten per cent from the actual 
parameter. lt is interesting to note that the estimates of 
occupied households were considerably less accurate for 
Quebec municipalities than for any other province regardless 
of method used. 

Table 7.4 portrays the estimates for municipalities 
which had experienced either annexation or amalgamation 
over the estimate period. As indicated, the unmodified 
estimation technique continued to yield more accurate 
estumates with an average per cent error (D) of 4.5 as 
compared to 4.7 for the modified technique. 

Of the 31 household estimates prepared using the 
modified technique, twenty estimates were within the +t five 
per cent deviation of the actual parameters and six estimates 
exceeded ten per cent. Five of these six estimates were 


for municipalities in the province of Quebec. The 


unmodified technique produced 21 estimates within the t five 
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per cent range and only three estimates exceeded ten per 
cent error. All three estimates with errors in excess of 
ten per cent were within the province of Quebec. 

Improvement was gained in the average per cent error 
(D) when the municipalities that demonstrated excessive 
error were controlled for. An average per cent error of 
2.9 was achieved for the modified technique when the six 
estimates in excess of ten per cent were removed, while 
the average per cent error declined to only 3.5 when this 
was done for the unmodified technique. 

On the basis of the pattern of errors demonstrated 
by both the modified and unmodified estimation techniques, 
it would be expected that the population estimates portray 
a similar pattern. For example, it would be expected that 
the methods used would produce more accurate population 
estimates for Ontario municipalities than for municipalities 
in Quebec. The consistent excessive errors manifested by 
the Quebec estimates strongly suggests faulty data series 
provided to the Central Mortgage and Housing Corporation. 

Accuracy of the central city estimates supports the 
research expectations, in that the modified technique 
proved superior to the unmodified technique. The average 
per cent error (D) for estimates derived through the 


modified estimation procedures was 3.7 as compared to 4.2 
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for the unmodified procedures. For both techniques, eight 
estimates were within ~ five per cent of the actual 1971 
household figures. Two estimates were in excess of ten 
per cent error for the modified technique (Saint John and 
St. John's) while only one unmodified estimate exceeded ten 
pepecents (St.. Johnjsue | <Tablesy oS) 

Greater improvement in accuracy is attained for the 
modified technique when these estimates with extreme error 
are controlled for. The average per cent error declines 
to 1.7 for the modified technique and 3.2 per cent for the 
unmodified technique. All central cities included in this 
research had experienced annexation over the estimate period. 
Adjustments were made for each city utilizing census publi- 
cations in order to account for the land area added to 
these cities. lt is suggested that more refinement is 
required in the adjustment process, in that actual enumera- 
tion area maps should be utilized for allocation of 
population and household data. Household data were unavail- 
able by enumeration area at the time of this study and the 
adjustments made incorporated larger statistical units. 

When smaller areal adjustments were required they simply 
were omitted because of lack of detailed information. Saint 
John and St. John's were two examples of central cities 


where these gross estimates had to be made. 
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Estimates were prepared for fifteen major urban 
areas in Canada, however, household data could only be 
adjusted for thirteen of these statistical areas. Major 
urban areas are somewhat analogous to census metropolitan 
areas, in that. they also consist of a core city and its 
urban and rural fringe. Central Mortgage end Housing 
Corporation provided housing data for the major urban 
area's core city and urban fringe. 

The methodological problem which confounded the 
estimation process was that Statistics Canada elected to 
revise the boundaries of these statistical areas for the 
1971 Census, as well as the definition. In order to pre- 
pare adequate estimates, these changes in definition and 
boundaries necessitated adjusting the estimation area in 
1966 to conform with the newly defined area in 1971. The 
investigator encountered difficulties in adjusting the 
population and household figures for small land area changes 
over the estimation period. Because of the potential for 
error due to areal adjustments, it was expected that the 
inflated household estimate produced by the unmodified 
method would be more accurate than the modified technique. 
This expectation was born out by the results portrayed in 
Tatihew7 <0. 

The average per cent error using the modified 


technique was 5.8 as compared to 4.1 with the unmodified 
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technique. The difference between these measures of error 
reduces considerably when the estimates with error over 
ten per cent are removed. —With this control applied, the 
error drops to 3.0 per cent for the modified technique 
and, correspondingly, 2.9 per cent for the unmodified 
technique. Eleven of the unmodified estimates were within 
+ five per cent, whereas, only nine of the modified 
estimates fell within this range. Estimates derived by 
the modified technique for St. Jerome and Timmins exceeded 
ten per cent error, while only the Timmins estimate was in 
excess of ten per cent using the unmodified technique. 

Household estimates prepared for census metropolitan 
areas are presented in Table 7.7. The unmodified technique 
provided the more accurate estimates of occupied households 
than the modified technique. The average per cent error 
for estimates produced by the unmodified technique was 5.1 
Bares Pree nondined toro for the modified technique. 

In terms of error, the ena Cee et or both techniques 
were very similar. For example, ten estimates prepared by 
the modified technique were within * five per cent error 
and eleven unmodified estimates were located in this range. 
Each method yielded four estimates for the same major urban 
areas that were in excess of ten per cent error. When these 


four extreme estimates were controlled for, the average 
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per cent error for the modified and unmodified techniques 
declined to 3.9 and 3.2, respectively, 

A similar methodological problem to that of the 
major urban areas confronted the investigator with the 
census metropolitan areas, in that the boundaries were 
modified for the 1971 census. This area modification made 
it extremely difficult to adjust the 1966 metropolitan 
areas accordingly, in that these boundary changes often 
involved splitting existing statistical areas. For this 
reason, it was expected that the unmodified technique would 
yield more accurate estimates of the household parameters. 
The census metropolitan areas with negative errors 
experienced boundary changes prior to the 1971 Census. 

With the exception of Winnipeg, improvement in estimate 
error was achieved with the unmodified technique. As with 
the major urban areas, lack of detailed data prevented 
greater refinements from being achieved in the adjustment 


for these boundary changes. 


Control Variables and Estimate Accuracy 

This section of the analysis will present the 
findings with respect to the performance of each method 
according to control variables... ssinces thesetght pro- 


positions presented earlier should apply to the estimates 
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of occupied households, discussion of findings will be 
organized according to each proposition, 

| Proposition 1: It is expected that the modified housing 
unit method will yield more accurate postcensal occupied 
household estimates than will the unmodified housing unit 
method 
Table 7.8 presents the summary measure U statistic 
for the major types of areas utilized in this research. 
The proposition is supported only for the Edmonton estimate 
areas and the ten central cities. The unmodified technique 
reflected slightly improved estimates of occupied house- 
holds for the seventy-five selected municipalities. The 
improvement in unmodified estimates of occupied households 
Table 7.8.-- Accuracy of Occupied Household 


Estimates for each Estimation Method by 
Type of Area 


Theis is; UsStatistiic 


Estimate Area OO 
Modified Unmodified 

Edmonton 61 026980 055172 
Sub-Areas 
SESS EC gem: 75. .020485 019469 
Municipalities 

Central Cities 16 .008661 .012425 
Major Urban 13. .026169 019147 
Areas 
Census 
Metropolitan 13 .022509 .018586 


Areas 
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was greater than the modified estimates in the case of 
major urban areas and census metropolitan areas. This 
deviation from the proposition was expected as discussed 
in the previous section. It will be noted that, excluding 
the major urban areas and census metropolitan areas, 
estimate accuracy improved directly as population size 
increased. 


Proposition 2: Estimate error will vary directly with 
the proportion of apartment units in the estimate area 


Improvement in the estimates of occupied house- 
holds derived through the modified estimation procedures 
in comparison to the unmodified technique is demonstrated 
ingkabhke,7,9, tor .eEdmonton sub-arease, Theserrorain 
estimation using the modified’ technique tends to vary 
directly with the proportion of apartment units in the 

Table 7.9.-- Accuracy of Occupied Household 
Estimates for each Estimation Method, by 


Proportion of Apartment Units 
Edmonton Sub-Areas: 197] 


Ape sn 
Proportion of Theil's U Statistic 


Apartment Units Modifieds Unmod tired 


ORO hoe 31 .022346 .047178 


20.0 239.9 14 OMA Re: -022575 
HO. O 5 59.9 8 .019400 .093780 
60: 0e- 0/939 6 . 034982 .062061 


80.0 - 99.9 2 .039044 062547 
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estimate area, with exception of areas with the lowest 
proportion of multiple units. The greatest accuracy in 
estimation of occupied households was found to be in areas 
with from twenty to sixty per cent multiple units. 

Table 7.10 compares the accuracy of occupied house- 
hold estimates for the selected municipalities, major urban 
areas, and central cities with respect to the modified and 
unmodified estimation techniques. The results are some- 
what mixed for the selected cities, in that while the 
modified estimation procedure yields estimates with error 
that varies directly with the proportion of multiple units 
in the estimate area, the modified estimates are not 
consistently more accurate than the unmodified estimates. 
The modified estimates of occupied households are more 
accurate fon cities with thirty to fifty per cent. multiple 
units, while the unmodified estimates are more accurate for 
the other categories. 

With the exception of areas with twenty to thirty 
-per cent multiple units, the unmodified estimates for major 
urban areas yield greater accuracy than those produced by 
the modified technique. The pattern of estimate errors do 
not support the proposition with respect to major urban 
areas. The results for the major urban areas may be mis- 


leading because of the definitional and boundary adjustment 


problems. 
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The occupied household estimates derived with the 
modified estimation technique reflect greater accuracy than 
those produced by the unmodified technique regardless of 
proportion .of mu htiple onhtes tii sthe central cities.” The 
proposition, however, is not supported since central cities 
with the highest proportion of apartment units manifested 
estimates with the lowest error. 

Table 7.11 reveals a similar pattern of estimation 
error for the census metropolitan areas. As with the 
central cities, the lowest estimate error for both 
estimation procedures was found in the census metropolitan 

Table 7.11.-- Accuracy of Occupied Household Estimates for 


each Estimation Method by Proportion of Apartment Units 
Census Metropolitan Areas: 1971] 


Proportion of Theil's U Statistic 
Apartment N a 
Units Modified Unmodified 
ZOCOR =9'29 79 6 .025863 02445) 
3020 =—93959 9 .026275 .022934 
40.0 - 49.9 3 .038561 .028090 
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areas having the highest proportion of multiple units. It 
will be noted, however, that the unmodified procedure 
yielded the lowest error of the two procedures employed. 
As noted in the previous section, the success of the 
unmodified method may be attributable to the difficulty 
in adjusting the 1966 metropolitan area to the new 197] 
boundaries. 

As indicated in Chapter IV, it was believed that 
the magnitude of home ownership would provide a relatively 
sound indicator of an area's stability. Conversely, the 


proportion of apartment units in an area would be an indi- 


cation of the area's transiency or population turnover. In 
addition to the apartment variable already discussed, it 
was decided to include the home ownership variable. By 


including home ownership, a more definitive articulation 
between rentership and ownership is possible. A certain 
proportion of single-detached dwelling units, double and 
duplex houses, and row housing that are classified as 
rental units would therefore be controlled for. 
Interestingly for the Edmonton sub-areas, the 
pattern of estimate accuracy takes the form of a U curve 
with the lowest error reflected in the middle category 
(40.0 to 59.9 per cent ownership) while the higher error 


is revealed in the two extreme categories (0.0 to 19.9 and 
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S050 to 9909 per centy. = Ineeverye intervals. the modit red 
estimation technique yielded more accurate estimates than 
the unmodified procedures (Table 7.12). This pattern is 
difficult to explain, however, it is possible that the 
balance of housing type indicated by the middle category 
may yield the greatest accuracy simply because there 
tended to be over-estimation for occupied apartment 
structures and under-estimation of occupied single- 
detached dwelling units. Therefore, the over- and under- 
estimates would tend to offset each other and contribute 


to greater accuracy. 


Table 7.12.-- Accuracy of Occupied Household Estimates for 
each Estimation Method by Proportion of Home Ownership, 
Edmonton Sub-Areas: 1971 


Per Cent Theil's U Statistic 
Home N aan 
Ownership Modified Unmod i f ied 
OFO —4 19:79 5 | .037781 .063192 
2000) 239 29 7 . 023822 .039847 
40.0 - 59.9 16 016132 .063472 
60.0 - 79.9 28 .020636 .028567 


BGrO 9 9979 5 .030186 . 094856 
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Table 7.13 presents the same control variable for 
the selected cities, major urban areas, ‘and central cities. 
The U shaped pattern does not emerge for these major types 
Of roi thes. It will be noted that estimate accuracy did 
improve as the proportion of home ownership increased for 
the seventy-five selected cities. With the exception of 
the cities having high proportion of home ownership, the 
modified estimation procedure yielded the most accurate 
estimates of occupied households. 

For both major urban areas and central cities, 
the greater error in estimation appeared in the areas 
which had from forty to sixty per cent home ownership, 
while the most accurate estimates were located in the 
extreme intervals. The modified estimation procedure 
yielded the more accurate estimates only in the major urban 
areas which had the highest proportion of home Sonera tae 
In comparison, the central city estimates were more 
accurate using the modified technique in all intervals 
with the exception of the city with twenty to forty per 
cent home ownership. lt must be recognized, however, that 


only one city was so classified and the difference between 


the two estimates was small. 
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Table 7.14 nGeEn ie census metropolitan area 

estimates in which the unmodified estimation procedure 
out-performed the modified method in every interval. 
Estimation error tended to increase as the proportion of 
home ownership increased. As stated before, the inter- 
pretation of estimate results must be tempered because of 
the boundary changes experienced by the census metro- 
politan areas. 

Table 7.14.-- Accuracy of Occupied Household Estimates for 


each Estimation Method by Proportion of Home Ownership, 
Census Metropolitan Areas: 197] 


Per Cent . Theil's U Statistic 


Home N on te rere 
Ownership Modified Unmodified 
30.0 - 49.9 3 016594 .010660 
50.0 - 59.9 10 026333 .022949 
60.0 - 69.9 6 024382 023839 


Proposition 3: Estimate error will vary inversely 
with the population size of the estimate area 
Accuracy of occupied household estimates for 
Edmonton sub-areas by population size of area is presented 
iit ita bile 7 Ss In every size interval, the modified 


estimation procedure produced the more accurate occupied 
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Table 7,15.-- Accuracy of Occupied Household Estimates for 
each Estimation Method by Size of Area, 
Edmonton Sub-Areas: 197} 


Thetl?s.U Statistic 


Population Size N ————— 
Modified Unmodified 

Under 4,000 2 O22 N12 5022112 
#,000/-25,,999 29 .018614 .061455 

b, 000). 7,999 17 .018914 .037578 

G000 595999 6 .036315 . 064898 
10,000 and over if . 030232 .056655 

household estimates. The pattern of estimate accuracy for 


the modified method does not support the proposition but 
suggests the form of a U shaped curve with error increasing 
as population size increases. In every category of size, 
the modified estimates were more accurate than those pre- 
pared by the unmodified method. The more accurate estimates 
were derived with the modified technique for those estimate 
areas with from 4,000 to 8,000 residents. 

Table 7.16 and 7.17 portrays the estimate accuracy 
by population size for selected cities, major urban areas, 
central cities, and census metropolitan areas. With few 
exceptions, the proposition tends to be supported for the 


cities, major urban areas, central cities and census 
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Table 7,17,7- Accuracy of Occupied Household Estimates for 
each Estimation Method by Size of Area, 
Census Metropolitan Areas: 1971 


SS 


he, ees 
Population Theil's U Statistic 


Size , oditiest rechwlGroaigied - 
Modified Unmodified 
aaa 14 | . 033829 -029618 
CO oe 9 034718 020212 
] ee sa 3 020702 017356 


RE Se i SS SRS, SS SSS SR SN 


metropolitan areas for both modified and unmodified estimate 
accuracy. Generally, the unmodified technique provided the 
more accurate estimates for all types of cities. The 
notable exceptions where the modified estimation technique 
performed best were for selected cities from 10,000 to 
24,999 in population size and the larger central cities. 

It should be noted that the highest estimate error recorded 
for the central city category included both St. John's and 
Saint John. 


Proposition 4: Estimate error will vary directly with 
the population growth rates of the estimate area 


Proposition 5: Estimate error will vary directly with 
the population decline rates of the estimate area 
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Estimate accuracy by population change in the 
estimate area over the estimation period for the Edmonton 
Ssoeteee is portrayed in Table 7.18. In every population 
change category, the modified estimation technique produced 
estimates of occupied households which were more accurate 


than those derived with the unmodified technique. 


Table 7.18.-- Accuracy of Occupied Household Estimates for 
each Estimation Method by Population Change in the Estimate 
Area, Edmonton Sub-Areas: 1966 - 197] 


Percentage Theil's U Statistic 
Population N tn an ees 
Change Modif ied Unmodified 

Decline 

=|.0° to —4.p 10 .018513 .098490 
Stability 

“0597 to 0.9 26 .015285 .017680 
Growth 

Oto. 9 14  -02092] . 034558 

B.Osto 959 8 . 036731 .063616 
10.0 and over 3 .029102 .065413 


The pattern of estimate accuracy tends to support 
both propositions. The moSt acturate estimates, yielded by 


the modified method, were for those estimate areas which were 
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relatively stable in terms of population change over the 
Five year period. As revealed in the table, there was a 
slight increase in estimate error for those estimate areas 
experiencing population eee as well as for those areas 
with increasing growth in population. 

The estimate accuracy for the major types of 
municipalities, major urban areas, and census metropolitan 
areas by population change experienced between 1966 and 
197), is presented ‘in Tables 7.19 and 7.20. The comparison 
of the accuracy of estimates produced by the two estimation 
procedures is somewhat inconsistent for all types of urban 
areas. 

It will be noted that the modified estimation 
procedures produced occupied household estimates with 
greater accuracy than the unmodified technique for the 
stable selected cities. An unexpected finding was the 
better performance of the modified technique for those 
selected cities experiencing population growth in excess 
of ten per cent. Selected cities with either population 
decline or growth between one and ten per cent achieved 
better estimate accuracy with the unmodified technique. 

The modified technique provided improved estimate 


accuracy for the major urban areas which had experienced 
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Table 7.20.-- Accuracy of Occupied Household Estimates for 
each Estimation Method by Population Change in the 
Estimate Areas, Census Metropolitan 


Areas: 1966 - 1971 


Percentage Theil's U Statistic 
Population N a 
Change Modif ied Unmodified 
OsOssaal 29 8 SOUS 779 .010805 
ae ORE eK) 6 .053361 .037391 
SOc es | 4 .024240 .021880 
4.0 and over l .008258 .026510 


slight population growth over the estimate period, while 

for the stable areas the unmodified technique proved better. 
The central cities revealed that generally the modified 
estimation technique yielded the more accurate estimates 
with the exception of the city that had experienced the 
highest population change. 

The propositions concerning population change are 
generally supported by the accuracy of occupied household 
estimates for the selected cities and central cities; and 
are not supported by the census metropolitan area estimates. 
There are too few categories of estimates for the major 


urban-areas to be considered with*respect toxthe propositions. 
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Proposition 6; Estimate error will vary directly with 
the territorial annexation experienced by the estimate 
area over the estimation period 

This proposition applies only to a few categories 
of the study cities used in this investigation. The 
Edmonton sub-areas were excluded as they were not influenced 
by annexation policy. The major urban areas and census 
metropolitan areas were excluded from consideration as these 
were primarily statistical areas and their territorial 
change was influenced completely by re-definition of 
boundaries. 

Table 7.21 presents the estimate accuracy for the 
total number of cities incorporated in this study by their 
annexation experience. lt will be noted that when the 
central cities are combined with the smaller selected 
cities, the results are convincingly in favour of the 
modified estimation procedure over the unmodified esti- 
mation method. When the larger central cities are not 
considered, the unmodified estimation technique yielded 
more accurate estimates as was evidenced by the selected 
cities and cities without annexation categories. Improve- 
ment in estimate accuracy is noted in the direction of the 
proposition when only selected cities (,022808) with 


annexation and selected cities without annexation are 


compared (.016258). 
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Table 7.21.-- Accuracy of Occupied Household Estimates for 
each Estimation Method by Annexation Experience, 
Selected Cities and Central Cities: 1966 - 197] 


A ; Theil's U Statistic 
nnexation 


: N cr te tn nenaetmeentea 

BpenLence Modinies Uonadaies 
Total Cities 85 .008881 .012526 

Cities with 

Reese esi te h] .008835 .012514 
Selected Cities 31 .022808 LO21877 
Central Cities 10 .008661 012425 
eee eee hy 016258 015044 


annexation 


Proposition 7: Estimate error will vary directly with 

change in the average household size experienced by 

the estimate area over the estimation period 

The proposition concerning household size is not 

supported by the pattern of estimate accuracy for the 
Edmonton sub-areas. Table 7.22 reveals a pattern of 
accuracy which is the reverse of the direction expected. 
In other words, estimate error decreased as change in 
household size increased for the estimate area. The 
modified estimation technique consistently provided the 


more accurate occupied household estimates in every 


category of change. 
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Table 7.22.-= Accuracy of Occupied Household Estimate for 
each Estimation Method by Change in Average Household Size 
in the Estimate Area, Edmonton Sub-Areas: 1966 - 197] 


Aeon Theil's U Statistic 
ange in N : 
poe Modified Unmodi f ied 
1ze 

Oat 14 .08305] . 162721 
- 0.2 to -0.3 30 .052967 . 149832 
- 0.4 to -0.5 14 .05116] . 103659 
- 0.6 to -0.7 3 .026845 1077373 


Table 7.23 and® 7.24 portray the estimate accuracy 
by the control variable for the selected cities, major urban 
areas, central cities, and census metropolitan areas. With 
the exception of the census metropolitan areas, the pattern 
of estimate accuracy tends to support the proposition. For 
the selected cities, the modified estimation procedures 
yielded superior estimates for all categories except one 
(-0.2 to -0.3). The modified estimation technique produced 
more accurate occupied household estimates in every 
category for the major urban areas, in comparison with the 
unmodified estimates, estimate accuracy of the modified 
estimates was generally superior for the central cities. The 
unmodified estimate (Saint John) yielded greater accuracy in 


the lowest change category. 
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Table 7.24.-- Accuracy of Occupied Household Estimates for 
each Estimation Method by Change in Average Household Size 
in the Estimate Area, Census Metropolitan 


Areas: 1966 - 1971] 


Absolute Change Theil's U Statistic 
in Average N wn nee 
Household Size Modif ied Unmod i f ied 
eo h .023281 .027568 
= Oe 10 .019676 .013095 
sae O ps) 3 025452 .023876 
- 0.4 2 | 042052 032641 


The census metropolitan area estimates produced by 
the modified estimation technique were inferior to those 
produced by the unmodified procedures with the exception of 
the lowest household size change category. Excluding the 
lowest category, the pattern of estimate accuracy for the 
remaining categories tend to support the proposition. 


Proposition 8: Estimate error will vary inversely 
with the age of the estimate area 


Table 7.25 reveals that modified technique provided 
the more accurate estimates than the unmodified technique 
regardless of the age of the estimate area. The pattern of 
estimate accuracy fails to support the proposition, however, 
the more accurate estimates are found in the youngest 


estimate area. Utilizing age of dwelling as an indicator of 
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Table 7.25.-- Accuracy of Occupied Household Estimates for 
each Estimation Method by Age of the Estimate Area, 
Edmonton Sub-Areas 


SS 


Theil's U Statistic 


Age of Area® N oe ee 
Modified Unmodified 
0.0- 9.9 42 019193 046392 
10.0 - 19.9 8 023229 027933 
20.0 - 29.9 5 042651 .109194 
30.0 - 39.9 p 027201 056622 
40.0 - 49.9 ry 036504 057268 


“The indicator of area age is the percentage of dwelling units 

constructed prior to 1920 as reported in the census. 
the age of the estimate area revealed that the majority of 
estimate areas (42) were young areas in the city of Edmonton. 
It is also noted that the youngest estimate areas had the 
lowest estimate error. The estimate areas with twenty to 
thirty per cent of their dwelling units constructed prior to 
1920 had the highest estimate error. 

A different indicator of age was used for the urban 

areas and cities in the study. Age of the selected 
municipalities and urban areas was determined by the census 


date that they were first recorded as attaining 10,000 
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population size. With the exception of the oldest area 
category, the pattern of estimate accuracy generally support 
the proposition for the selected cities and major urban 
areas. It will be noted that there was only one city and 
major urban area included in this category. There are too 
few cases for the central cities to reflect a convincing 
pattern of accuracy (Table 7.26). The modified technique 
yielded more accurate estimates for the central cities; 
however, the performance of the modified technique was 
inconsistent for the selected cities and major urban areas 
with respect to the age of the city. 

The accuracy of estimates for the census metro- 
politan areas present a pattern which runs counter to that 
expected, in that estimate error increased as the age of 
the area increased. In the comparison of methods, the 
unmodified estimation procedure generally produced the more 
accurate results. It will be noted in Table 7.27 that the 
modified estimation procedure produced the more accurate 
estimates only for those census metropolitan areas in which 
the central cities achieved 10,000 population size at the 
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Table 7.27.-- Accuracy. of Occupied Household Estimates for 
each Estimation Method by Age of Estimate Area, 


Census Metropolitan Areas 


Age of C.M.A. N 
Pre - 187] 9 
1881 - 1891 uN 
1901 = 191] 5 
1921 - 1931 1 


Theil's U Statistic 


Modified 


.022908 
.020121 
.012023 


.081096 


Unmodified 
.018946 
.014717 
.017496 
.059013 


@nge of C.M.A. was determined by the census date that the 
central city was first recorded as attaining 10,000 population. 
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CHAPTER VIII 


ACCURACY OF POSTCENSAL POPULATION ESTIMATES 


Introduction 

The previous chapter dealt with the accuracy of the 
occupied household estimates and this analysis section wil] 
concern the accuracy of the final postcensal population 
estimate. The final population estimate is developed in the 
second stage of the sequential process of estimation and is 
contingent upon the adequacy of the occupied household 
estimate derived in the first stage. 

Once the occupied household estimate is attained, 
the appropriate population per household is applied which 
determines the estimate of the number of people living in 
occupied households. To this figure is added the estimate of 
collective and institutional population located in the 
estimate area. Assuming reasonable accuracy with regard to 
the estimate of households, the final population estimate 
can still be subject to error through faulty estimates of 
the average population per household factor and/or the 


estimate of the collective and institutional population. 
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To reiterate these key elements in the second stage, 
the population per household ratio for 1971 was determined 
through extrapolation procedures. The collective and 
institutional population figures from the previous census 
(1966) were used as the best estimate for 1971. For those 
cities and urban areas which experienced annexation, 
amalgamation, or definitional changes over the estimate 
period were adjusted accordingly for these territorial 
additions. These adjustments were determined through 
comparison of 1966 and 1971 census documents. 

The prepared estimates using both the modified and 
the unmodified estimation procedures are presented with the 
1971 census figures in the following tables. Series A post- 
censal estimates for Edmonton sub-areas appear in Table 8.1. 
It should be noted that the 1971 census figures have been 
subjected to the random rounding procedure currently used 
Dy¥so fais Ches eatadan The actual population parameters are 
randomly rounded to either 0 or 5. The actual counts do not 
necessarily have to be close to either 0 or 5, for example, 
the random rounded figure of 16,580 could actually be 
16,576, 16,584, or even 16,580. This is a particularly dis- 
turbing feature to contend with, particularly when dealing 
with small population counts. A difference between the 


actual parameter and the official random rounded figure 
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Table 8.1.--Series A Postcensal Population Estimates for Selected 
Metropolitan Sub-Areas by Estimation Technique, 
Edmonton, Canada: June J, 1971 


tn 
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Estimate Acthal Modified Unmodified 
Area p ‘ Estimate Estimate 
opulation 
total 427,245 428,494 453,881 
| 16,580 17,269 16,780 
zZ 11,265 9,787 8,489 
3 5,785 5,198 4,870 
if 5,025 4,706 4,07] 
5 6,285 5,620 5,689 
6 13,320 12027, 11,209 
ih 6,130 5,734 5,479 
8 8,690 8,276 6,821 
) 3,585 3, 644 3, 043 
10 6,555 6,612 See) 
lal 4,350 4 398 5,724 
12 4,895 5414 be a3e 
13 8,090 8,130 8,845 
14 8,105 8,079 7,696 
15 5,025 eyes 4,970 
16 7,660 7,189 6,625 
17 4,255 2,021 4,650 
18 5,185 5,895 B09 
19 Di OD 6,389 6,44) 
20 5,370 ea a 5,861 
21 be s55 6,216 7,580 
22 Sal WAY, 5,070 5,548 
23 4155 ooo), 3,418 
24 5,360 yey se 5,064 
7 Be 5,370 5,623 5S LoS 
26 4,740 5,201 5,560 
aT] 11,580 11,524 17,068 
28 3,025 4,013 ey 
29 6,905 6,424 9,453 
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Table 8.1.--Continued 


199 


Ss 


Estimate 1971 Modif ied 
Area Actua] Estimate 
Population 
31 63275 5,810 
32 A 6,734 
33 7,890 7,552 
34 7,180 8,126 
35 12,800 14,766 
36 8,595 10, 305 
37 7,420 9,109 
38 6,890 6,500 
fe) 7,805 7, 386 
40 8, 365 6,749 
a 4,665 h 367 
42 4,915 5,412 
43 4,665 5,536 
4h 4 385 4 907 
45 6,400 6,885 
46 7,860 8,801 
47 4345 4616 
48 5,300 5,403 
4g 5,245 4 604 
20 11,965 10,831 
51 4,935 5,340 
52 5,345 5,891 
aS: 4745 5,435 
5h 6,850 7,847 
55 5,065 5,413 
56 hel OS (pee 
5/7 4135 Biyelols 
58 Tyee) 6,609 
5g 9,810 VOR 5 
60 5545 Sel!) 
61 27,265 21,335 


“1971 Census of Canada Summary Tapes. 


Unmodified 
Estimate 


4,689 
5,500 
7,978 
10,212 
Bee BI, 


16,485 
8,113 
7,419 
7,329 
6,508 


4 274 
4 443 
8,959 
Talia 
9,144 


8,892 
4,933 
4,77) 
4 430 
pe li) 


5,016 
6,108 
6,676 
7,352 
4,877 


6,076 
35.282 
6,882 
10, 303 
4,927 


23,581 
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could contribute in itself to estimate error where smal] 
numbers are concerned. 

Series B postcensal population estimates are 
presented in Tables 8.2 through 8.4 for the selected cities, 


major urban areas, central cities, and census metropolitan 


areas. For these political and statistical entities, the 
actual 1971 population counts were released by Statistics 
Canada. 


The organization and procedures for assessing the 
accuracy of the population estimates will correspond to 
those utilized in the analysis of occupied household 
estimates. Additional tables presenting the average per 
cent error by control variables have been prepared and wil] 
be included in Appendix E. The basic accuracy measures wil] 
be simple per cent error, average per cent error (regardless 
GQeuesiaqns), and the Theil! “s.U) statistic. oAsewt eheathe 
occupied household estimates, accuracy by method will 
essentially be determined by the degree of agreement with 


the actual 1971 population parameters. 


City Sub-Areas 

Table 8.5 represents the comparison of the population 
estimates by method for all sub-~areas within the city of 
Edmonton. It will be noted that there were nineteen sub- 


area population estimates within + five per cent deviation 
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Table 8.2.--Series B Postcensal Population Estimates for Seventy-Five 
Selected Cities by Estimation Technique, Canada: June 1, 197] 


SS 


1971 


F Modified Unmodified 
Bey pctual Estimate Estimate 
Population 
Newfoundland 
Cornerbrook 26,309 28123 29,128 
gar et I 
Charlottetown 19,133 19, 938 19,290 
Nova Scotia | 
Amherst 9,966 Teds 9,470 
New Glasgow 10,849 1225120 11,104 
Truro 13,047 14,875 13,021 
New Brunswick 
Bathurst 16,674 15,600 19,674 
Cambel1ton 103335 10,294 ; lho. 
Edmundston 12,365 12,083 12,847 
Fredericton 24,254 24,200 paar ie} 
Oromocto 11,427 12,926 ray 3 
Quebec 
Alma 225022 17,859 23,264 
Asbestos 9,749 10,313 12,046 
Baie-Comeau 12,622 LO, 770 10,549 
Beloei] 125274 12,167 13,308 
Chambly 11,469 11,490 11,844 
Cowansville 11,920 11,416 setsy Al 
Granby 34, 385 34,402 Ble ele hy, 
Hauterive 13,181 10,846 Tis 326 
Joliette 20,127 20,924 21,900 
La Tuque 13,099 12,412 13,678 
Lachute 11,813 12,482 1253) 
Magog 13,281 13,052 13,162 
Matane 11,841 10,746 12,841 
Montmagny 12,432 11,414 135300 


Noranda 10,74] 10,408 li eeas 
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Table 8.2.--Continued 


tis Rodi Hod ified Unmodified 
Population stimate Estimate 
Rimouski 26,887 27,034 30,511 
Riviere-du-Loup 12,760 11,917 12,147 
Rouyn 173021 16,235 18,328 
Ste. Hyacinthe 24,562 25,042 PBs toll iS 
Sept Iles 2h, 320 22,981 27,376 
Sore] 19,347 19,130 20,688 
Thetford Mines 22,003 22,194 22 TA 
Tracy 11,842 11,758 221 
Val D'Or L742] 17,046 18,658 
Victoriaville 22,047 22,082 22,785 
Ontario 
Barrie 27,676 29,708 282213 
Belleville 35,128 37,613 37,829 
Brockville 19,765 22,743 20,724 
Chatham Bye ewe Wy! 38,797 37, 364 
Cobourg bikers 13,421 12,440 
Cornwal |] 47,116 45,855 48,468 
Georgetown 17,053 16,972 19,377 
Kapuskasing 12,834 teal sy, - 14,827 
Kenora 10,952 12,549 11,409 
Lindsay 12,746 14,718 12,683 
Midland hos 922 11,824 11,249 
North Bay 49,187 46,646 6,264 
Orillia 24,040 25,064 22,445 
Owen Sound 18,469 fA EW 19,242 
Pembroke 16,544 16,407 155957 
St. Thomas 25,545 29,596 25% 151 
Stratford 24,508 275108 24,828 
Trenton 14,589 16,121 eee ee) 
Woods tock 26) 173 29,154 24,436 
Manitoba 
Brandon 315050 34,057 3,929 
Flin Flon 9,344 9,422 9,759 


Portage la Prairie 12,950 14,135 124232 
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Table 8.2.--Continued 


ee oe Modi fied Unmodified 
i Estimate Estimate 
Population 
Saskatchewan 
Moose Jaw 31,854 36,737 34,940 
Prince Albert 28,464 27,439 30,125 
Swift Current 15,145 16, 393 16,379 
Yorkton 13,430 14, 937 13,575 
Alberta 
Grande Prairie 13,079 12,623 14,262 
Lethbridge iis eh a / 46,178 h6,702 
Medicine Hat 26,518 30,672 26,672 
Red Deer 27,674 27,586 29,982 
British Columbia 
Dawson Creek 11,885 11,882 13,535 
Kamloops 26, 168 26,741 26,357 
Kelowna 19,412 CAE NAM AE | 22,045 
Nanaimo 14,948 16,822 15,675 
Penticton 18,146 20,394 18,488 
Port Alberni 20,063 20,378 21,648 
Prince George B30 28,407 34, 363 
Prince Rupert loa 7e7 13,954 16,801 
Trail 11,149 11,967 11,826 
Vernon 13,283 13,854 13,201 


21971 Census of Canada, Population, Cities, Towns, Villages, Census 
Metropolitan Areas and Census Agglomerations, Vol. 1-Part 1, 
Bulletin 1.1-8, January, 1973, Table 7. 
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Table 8.3.--Series B Postcensal Population EstImates for Selected 


Central Cities and Major Urban Areas by Estimation Technique, 


1971 
Actual Modi fied Unmodi fied 
Locality Population Estimate Estimate 


Canada: 


June |, 


171 


204 


a 


Central City 


Edmonton 438,152 443,727 473,766 
Hali fax 122,035 129,808 130,114 
Kitchener 111,804 118,547 118,850 
London 225 9228 230 ,038 236,706 
Mont real 1,214,352 1,384,268 1,704,499 
Quebec 186,088 185,530 186 , 401 
Saint John 89 ,039 92,899 91,354 
St. John's 88, 102 80 ,698 83,507 
Toronto 712), 786 750 ,603 764 ,959 
Windsor 203 , 300 1825178 222 ,847 
Major Urban Area 
Brampton 63,314 62,611 73,688 
Brantford 80, 284 84,919 63)7202 
Drummondvi 1 le 46 5524 41,942 42,760 
Kingston 85,877 92,190 Seta: 
Moncton 71,416 74,197 71,036 
Oshawa 120,318 118,590 112,780 
St. Catherine's 124, 787 130,834 126,758 
St. Jean 47 O44 42 844 41,931 
St. Jerome 355035 27,530 34,347 
Sarnia 78, 444 84,216 81,642 
Sault Ste. Marie rehihegoay le) 77,085 85,736 
Sherbrooke 84 570 85 ,632 89,625 
Timmins 41,473 40,457 42,759 
Trois Rivieres 977,230 96,004 99,260 
Valleyfield 37,430 37,188 37,044 


i 


94971 Census of Canada, Population, Cities, Towns, Villages, Census 


Metropolitan Areas and Census Agglomerations, Vol. 1-Part 1, 
Bulletin 1.1-0, January, 1973, Table 7. 
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Table 8.4.--Series B Postcensal Population Estimates for Selected Census 
Metropolitan Areas by Estimation Technique, Canada: June Lo 1971 


a 


1971 
Actual Modified Unmodified 
C.M.A. Population® Estimate Estimate 
Calgary 403,319 295,990 4h 623 
Edmonton 495,702 508 , 340 521), 130 
Halifax 222,637 2299517 239,427 
Hamilton 498,523 511,366 522,054 
Kitchener 226 , 846 236,040 250 ,133 
London 286,011 285 ,359 305,857 
Montreal 2,743,208 2,904,524 2 , 838,933 
Ottawa/Hull 602 ,510 593,782 615,275 
Quebec 480 ,502 473,275 505,707 
Regina 140,734 145,915 142,344 
Saint John 106, 744 107 5727 108,865 
Se.2 John's 131,814 131,143 133,351 
Saskatoon 126,449 135,985 136 ,682 
Sudbury 155,424 161,119 159,511 
Toronto 2,628,043 2,948,481 2,969,105 
Vancouver 1,082,352 1,075 ,236 1, 112,816 
Victoria 195,800 193,716 197, 288 
Windsor 258 643 265,077 268, 764 
Winnipeg 540 , 262 566 ,066 566,910 


1971 Census of Canada, Population, Cities, Towns, Villages, Census 


Metropolitan Areas and Census Agglomerations, Vol. 1-Part 1, 


Bulletin 1.1-8, January, BD 73, Table 7. 
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from the actual parameters while only four unmodified 
estimates were this successful. Almost half (25) of the 
sub-area modified estimates exceeded ten per cent error. 
Correspondingly, about two-thirds of the unmodified estimates 
yielded error greater than ten per cent. 

Of the 25 sub-area estimates produced by the 
modified method that deviated by more than ten per cent 
from the actual 1971 population counts, eight were under- 
estimates and seventeen were over-estimates. Over half 
(14) of these faulty estimates had occupied household 
estimates within + five per cent deviation. This suggests 
that either the average population per household factor or 
the collective institutional population estimate was in 
error. The remaining eleven estimates with excessive error 
would require improvement in the occupied household 
estimates. 

Overall, the modified estimation technique yielded 
more accurate population estimates than the unmodified pro- 
cedures in 46 estimate areas -- about three-fourths of the 
61 estimate areas. Nine of these improved estimates were in 
sub-areas where the modified procedures had yielded 
estimates with error in excess of ten per cent. When all 
estimate areas modified and unmodified estimates are summed 


and compared, it was found that the modified estimate 
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deviated by only 0.3 per cént from the actual population 
while the unmodified estimate was in error by 6.2 per cent. 
This is a noteworthy level of accuracy for the modified 
technique in population estimation. It must be noted, 
however, that there was considerable variation in estimate 


accuracy for the estimate areas within the city. 


Cities and Census Metropolitan Areas 

Comparison of modified and unmodified population 
estimates with 1971 actual populations for the seventy-five 
selected cities is presented in Table 8.6. The performance 
of the modified technique in comparison with the unmodified 
technique is considerably poorer than what was expected. 


About half (37) of the modified estimates were superior to 


the unmodified estimates. Thirty modified estimates were 
within + five per cent deviation while 37 unmodified 
estimates were within this range of error. The number of 


cities with estimate error exceeding ten per cent was 26 
and 14 for the modified and unmodified procedures, 
respectively. 

Regardless of annexation experience, the modified 
and unmodified techniques provided an equal number of 
superior estimates. For the 3] cities experiencing 


annexation, the modified procedures produced 16 better 
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25 
estimates than the unmodified technique. Correspondingly, 
the modified technique provided only twenty better estimates 
than the unmodified method for the 44 cities experiencing no 
annexation. 

It will be noted that the unmodified technique per- 
rormeds better jor Csits.es fingrPee il. ,eNova Scotia, Ontario, 
Manitoba, Saskatchewan, and British Columbia. Interestingly, 
the occupied household estimates were fairly accurate for 
Ontario while the population estimates were in error. This 
inconsistent performance calls for extensive research into 
the pattern of change in household size over the estimate 
period as well as the adequacy of the institutional and 
collective population estimates. 

Table 8.7 presents the comparison of individual 
population estimates for the ten central cities by 
estimation method. The modified estimation technique proved 
superior to the unmodified technique for six of the ten 
cities. Four of the modified estimates were within t five 
per cent error while only two of the unmodified estimates 
fell lin this jrange... Iwoeof.the central city estimates 
derived through the modified technique exceeded ten per cent 
error -- Montreal and Windsor. 

The major urban area estimates by method are portrayed 


in Table 8.8. The modified estimation procedure produced 
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only seven estimates that were superior to the unmodified 
estimates, however, eight of the fifteen modified estimates 
were within + five per cent error. Only one modified 
estimate (St. Jerome) exceeded ten per cent error, while two 
unmodified estimates (Brampton and St. Jean) denoted this 
extreme error. The estimate accuracy of the two methods for 
the major urban areas was as inconsistent as the accuracy 
reported for the selected cities. 

Census metropolitan area estimates are noted in 
Table 8.9 and reveal more favorable results for the modified 
technique. Fifteen of the nineteen reported estimates were 
more accurate when the modified technique was utilized. 
Sixteen of the modified estimates were within ~ five per cent 
of the actual population figures reported by the census. 
Eleven unmodified estimates achieved this level of accuracy. 
One modified estimate exceeded ten ae cent error (Toronto) 
while two unmodified estimates were this high (Kitchener 
and Toronto). The occupied household estimates prepared 
by the modified procedures for London, St. John's, Sudbury, 
and Windsor had a considerable negative error. Had these 
estimates of occupied households been within * five per 
cent, then the population estimates for these census 


metropolitan areas would have manifested greater error. 


veveulsee bat Tibet 
boty Thom ono 
ow? atidw Tone ined 18g aod 


cindy bosongh (oigell 8 hae pone ‘ 
vo? sborttsy ows edd To yserws96 osaaites ‘edt Sm | a 
yoo1us38 Srv! ee SMezE enon) en caw Keone medwy ¢ « 
emia d Bessefen oda wt bes - 

ni bayen o716 ee iemt tee b976 ints (eaten nes . : 
beliibem sad vo? es tues efdsiovs? evom Issver bas es olds . 
siow endamises pertnaela festentn ors 10 moastia sak . of 
ue 


sbasl tian 2aw supinitoss betiibom es nedw sie7 C 

thes r9q¢ svi? > nina tw wow estamniizes beltibom odd tei reas 
2uenao we yd hegtoaes esrupi? nolietuqog: teuase wate 
(ornotoT) .or1s THB 199, 082 bebsscne sjomites batt Thom an 
yomedar bh) age, eins yew sosamitee bol tibomay, ows sidw 
beregsyg 2etemt vn bierlazvon balquas0 adAT sCoxnorat Bae 
ivdbue ,2'Adtot . a2 sHebnot 107 2arubs.071q bei Tlbom os ya 
s2on7 bel yore avisepen aidsisblenos 6 bed Shae! | 
19q evita t id aaa ablonseued ‘bsiqusz0 to wea: midi 
evens szeds +0 esiamites nolreluqeq edd nena tea 
awe 1996878; a ie quae pipe ‘26516 nie 


.¥astuo3s Yo fever find veveltios ralamiztes bof homal | | 


29 


$691 9S 76 e Senuer Yoel uige1ing “(oi meg-! "[OA *suo1}e419WO| bby 
snsuay pue seaiy ue}! ;odoiqew snsuay Ssobe,jiA “sumoy) “s91319 ‘uo1jeyndog ‘epeuey jo snsuaj GaN 


6°4 819‘ 9Z 016°995 Q°h HL ‘SZ 900‘99S 292‘ OHS Bediuuim 
6°¢ [Zi Ob 791 ‘39Z G°Z HEH" 9 LL0°S92 €179°98SZ 4OSpu!m 
8°0 9gh “IL 99z‘/6l eke a= 100 Come GILL‘ S61 008 ‘S61 P1403 1A 
Q°Z 19h “OF 918° Zit‘ a0 = iL = 9€7°S/0‘1 Z5€‘ 780‘ 49Anooue{ 
O°€1 Z90‘LHE S01 *296‘Z Aca 9en‘OZE L9y‘z76‘Z €70°8E9°Z O}UOIOL 
herd L80‘4 L1S‘6S1 Lee S69°S BLL‘ LOL 774 ‘SS Aangpns 
L°g €€7‘OL 789 ‘9E1 GL 9£5‘6 SQ6‘SEL 644 ‘971 UOOIRYSeS 
pet Les‘ LSE “Cel Saal LL9 =e ey le he HIQ°LEL s,uyor °45S 
OZ Raines S98 ‘gol 6°0 £96 VAI LOt Hl ‘901 uyor Jules 
ioe O19‘ Hye ‘ZH lee LgL*s G16°SH1 HEL“ OHL eulboy 
Z°S G0z‘Sz Lol‘S0s So L212 BR BS Ay 70S ‘08h deqenh 
aes GOL Cle GLZ°S19 Heal ee OZi- RB” m= eZee 665 015°Z09 LLNH/eMe 330 
G’¢ G7l‘S6 €€6‘9E8°Z 6°S OLE*L9OL 175°406‘Z 907 ‘ey ‘Z | 234j}u0p 
6°9 948 ‘61 159‘S0€ ZO (- 259 - 65£€'§9z [icoeze. uopuo4 
EOL 197 €z €EL°0SZ OF H61‘6 040‘ 9EZ 948° 97Z Jausyoily 
ee L€S°€Z 750°772S 9°72 €79 ‘Zl 99E°LILS €79 ‘96h uo} | 1wey 
GL 062‘ 91 L24‘6EZ c°€ 0ZE-Z £56°62Z LE9°72Z xedi Ley 
1S 974 SZ Of 1 “175 G°2 gcg‘ZL 04£ ‘30S Z0L‘S6h uo} UOWP a 
£26 HOE *6E €79° Zh et 6ze‘L - 066'SEE BLE‘ CoH Asebye9 


eee 


40449 eduesesJIq a2ewWIISq 40449 sdUuataJ41qQ  s2eWIRS3 puole[ndog 
ua) 494g ua) 43d jenqoy WW9 
Ss LZ6L 


Pel} }powun pols 1PpoW 
ee eee a Se 
“1261. “) euhr Gepeue 
“seaiy uel} |odoijaw snsua) pejIejeg UssdzOUIN 404 suoiqzejndog jenioy YyiIM 
SePeW}ISZ L[PSUsdISOg pe!}}Ppowun pue paljs!pow JO UOSj4edwoj--"¢°g a1 qe] 


Foal 399 . - feusoA 
ssemized 701d §=_ sanan3tiid noi taluqot - 


oom Me 
my = 


bmAae we=wQ Bh 


~" 


12,82 
aor tae,s 


g. 
&. 
Re 
t. 
-e, 
2, 
ran 
Na 
$ 
2. 
i. 
2, 
§, 


tt. ro oO 


220 


Population Estimate Accuracy by Control Variables 


In order to simplify the presentation of findings 
in this analysis section, emphasis will focus on the 
patterns of estimate accuracy revealed by Theil's U 
statistic summary measure. The average per cent error (D) 
patterns ‘correspond to those of the U statistic and, there= 
fore, these tables will be found in Appendix £. The 
average per cent error tables are important to include for 
future comparisons in that, this summary measure is 
commonly used in the analysis of estimate error. This 
measure will be reported where appropriate in the course of 
the analysis. 

The eight propositions will serve as the organizing 
element for the remaining part of the analysis. Estimate 
accuracy for each area category will be presented in 
ascending order according to each proposition, i.e., from 
micro-level estimates to macro-level estimates. 

Proposition 1: It is expected that the modified housing 
unit method will yield more accurate postcensal 


population estimates than will the unmodified housing unit 
method 


The U statistic summary measure for the major types 
of areas by method is presented in Table 8.10. The pro- 
positron fs Supported forall major’ categories with “the 


exception of the 75 selected cities. The most accurate post- 
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Table 8.10.-- Accuracy of Population Estimates for each Estimate 
Method by Type of Area: 1971] 


rr a a NR 


Theil 's U-Statistic 


Estimate Areas N ae eS 
Modified Unmodified 
Edmonton Sub-Areas 61 . 067042 . 149252 
Selected Cities 75 045511 .036186 
Major Urban Areas 15 .026816 OZ UT 
Central Gittes 10 054731 141156 
eae Areas eee caida 


censal population estimates were produced by the modified 
procedures for the major urban areas and, conversely, the 
most inaccurate estimates were derived by the unmodified 
technique for the Edmonton sub-areas. The greatest improve- 
ment by method was found for the sub-areas and central 
cities with estimates prepared with the modified estimation 
technique. 


Proposition 2: Estimate error will vary directly with 
the proportion of apartment units in the estimate area 


With the exception of areas with extremely low pro- 
portions of apartment units, the summary measures presented 
in Table 8.11 tend to support the proposition for the sub- 
areas within Edmonton. The modified estimates were more 


accurate than the unmodified estimates for every category, 
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Table 8.11,-- Accuracy of Population Estimates for each Estimate 


Method by Proportion of Apartment Units, 
Edmonton Sub-Areas: 197] 


ST 


Proportion of Theil's U Statistic 
Apartment N } Pe ee eee 
Units Modified Unmodified 
0.0 = 19.9 31 .074849 . 080063 
20.0 = 39.9 14 042246 .048113 
40.0 - 59.9 8 052016 . 170076 
60.0 - 79.9 6 059268 . 229538 
80.0 - 99.9 Z . 069924 ash ee y4| 


In the comparison of method performance, the more 
significant improvement in accuracy was achieved by the 
modified estimation procedures for sub-areas where the 
proportion Me multiple-units was over forty per cent. For 
sub-areas where the percentage of apartment units was less 
than forty per cent, the difference in performance between 
the two methods was minimal. In constrast to unmodified 
estimate error, modified estimate error did not increase 
substantially as the proportion of apartment units ‘increased. 
The estimates yielding the lowest error were for sub-areas 


that had from twenty to forty per cent apartment dweiling 
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Table 8.12 compares the accuracy of population 
estimates for the-selected Gities,emajor urban areas, and 
central cities with respect to the two methods used. For 
the Selected icitiies; the unmodified technique provided the 
More “accurate estimates Torgalleexcept the thirty to forty 
per cent category: In contrast to the pattern revealed for 
Edmonton sub-areas, the estimate accuracy improves somewhat 
as the proportion of multiple units increase in the cities. 
The pattern of summary measures for the selected citjies does 
not support the proposition. 

With the exception of areas with twenty to thirty 
per cent multiple units, the unmodified estimates for major 
urban areas yield greater accuracy than those produced by 
the modified technique. The pattern of estimate errors does 
not support the proposition with respect to major urban areas. 
Modified population estimates for areas with thirty to forty 
per cent apartment units yielded the lowest error. 

Central city estimates reflect an estimate accuracy 
pattern which tends to support the proposition. Windsor 
having the lowest proportion of apartment units manifested 
low estimate accuracy, hence, proving an exception to the 
proposition. The modified technique generally produced the 
more accurate estimates with the greatest improvement in 


accuracy reflected in those cities with more than fifty per 


cent apartment units. 
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Table 8.13 reveals an erratic pattern of estimation 


error for the census metropolitan areas by method. The 
modified estimation procedure yielded more accurate 
population estimates than the unmodified technique for al] 
categories except the area with fifty per cent or more 
apartment units. The most accurate estimates were produced 
by the modified method for census metropolitan areas with 
from forty to fifty per cent apartment dwelling units. The 
pattern of estimate accuracy fails to support the pro- 
position that estimate error will vary directly with the 
proportion of multiple units in the estimate area. 

Table 8.13.-- Accuracy of Population Estimates for each Estimate 


Method by Proportion of Apartment Units, 
Census Metropolitan Areas: 1971 


Proportion of Theil's U Statistic 
Apartment N a 
Units Modified Unmodified 
2060 8 29.9 6 .014050 .021292 
3070 = 39.9 9 .050489 054190 
hO.0 = 49.9 3 .009592 .027345 


50.0 and over ] 028563 .017148 


As with the analysis of the occupied household 


estimates, the estimates of postcensal populations were 
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analyzed with respect to the proportion of home ownership in 
the estimate area. Table 8.14 reveals the pattern of 
estimate accuracy by method for the Edmonton sub-areas. Kt 
will be noted that the accuracy of unmodified estimates by 
home ownership tends to increase as the proportion of home 
ownership increases thus supporting the proposition. The 
pattern of accuracy for modified estimates is not as well- 
defined, in that the sub-areas with from sixty to eighty 
per cent home ownership reveal an increase in estimate error. 

Table 8.14.-- Accuracy of Population Estimates for each Estimate 


Method by Proportion of Home Ownership, 
Edmonton Sub-Areas: 197] 


Proportion of Theil's U Statistic 
Home N on a me res 
Ownership Modi f ied Unmodified 
00 e— 19.9 5 . 063502 MATES) 
20-05 3959 7 .056929 . 167798 
40.0 - 59.9 16 .040862 094365 
60.0 - 79.9 28 . 083346 .081090 
80.0 - 99.9 5 .022892 . 062328 
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As discussed in Chapter VII, the pattern of estimate 


accuracy for the modified method displayed a U curve 
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suggesting that the extreme category (80.0 to 99.9 per cent 
home ownership) may possibly be the deviant case. Twelve 
of the 28 sub-areas revealed underrestimates in excess of 
ten per cent and only six sub-areas had over-estimates over 
ten per cent. The majorityvof wnder-estimates in this 
category suggests that a partial explanation for the 
unexpected high estimate error may be due to error in 
estimating the change in household size for single-detached 
dwelling units between 1966 and 1971. 

It was found that the most accurate population 
estimates were produced by the modified procedures for sub- 
areas with the highest proportion of home ownership. With 
the exception of the previously discussed category (60.0 to 
79.9), the modified estimation procedures yielded the more 
accurate population estimates for the sub-areas in the 
remaining categories. 

Estimate accuracy of population estimates for the 
selected cities, major urban areas, and central cities are 
portrayed in Table 8.15... The pattern of estimate accuracy 
(modified) for only the major urban areas tends to support 
tiewpRoposttion,| For the selected cities andsthe central 
cities, the accuracy pattern of estimates produced by the 
modified technique reveals an increase in error as the 


proportion of home ownership increases. The performance of 
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both methods was inconsistent in most categories. et galls 
noted, however, that the unmodified technique yielded more 
accurate estimates for the selected cities with home owner- 
ship proportions in excess of forty per cent. 

As can be seen in Table 8,16, the modified estimates 
were more accurate than the unmodified estimates for census 
metropolitan areas having more than fifty per cent home 
ownership. The unmodified procedures produced more accurate 
estimates for the areas with low proportions of home owner- 
ship. With the exception of the lowest category, both 
procedures yield estimates which improve in accuracy:as the 
proportion of home ownership increases. The greatest 
accuracy was demonstrated by the modified technique for census 
metropolitan areas with from sixty to seventy per cent home 
ownership. The greatest error was found in areas where a 


balance between home ownership and rentership was evident. 


Table 8.16.-- Accuracy of Population Estimates for each Estimate 
Method by Proportion of Home Ownership, 
Census Metropolitan Areas: 197] 


Proportion of Theil si Statistic 
Home N a a Se 
Ownership Modif ied Unmodified 
30.0 - 49.9 3 0281 33 .017653 
BOO re 59.9 10 050553 .054166 


60.0 - 69.9 6 .013343 .025511 
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Proposition 3: Estimate error will vary inversely with 
the population size of the estimate area 


The proposition is not supported by the pattern of 
accuracy revealed by estimates prepared by both methods for 
the Edmonton sub-areas as will be noted in Table 8.17. 
Again, the pattern of accuracy takes the form of a U curve 
with the greatest accuracy achieved in sub-areas with a 
population size between 6,000 and 8,000. For all categories 
of size, the estimates prepared with the modified technique 
were more accurate than those derived through the unmodified 
technique. 


Table 8.17.-- Accuracy of Population Estimates for each Estimate 
Method by Size of Area, Edmonton Sub-Areas: 197] 


Theil’e U Statistic. 


Population Size N —————— 
Modified Unmodified 
eeeeunan 3,000 2 .097886 . 232307 
4,000 - 5,999 29 051749 . 120197 
ele 7 Sess 7) 049021 .099955 
Oe 00059999 6 .057570 183233 
10,000 and over ri 081968 . 166466 
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Tables 8.18 and 8.19 portray the estimate accuracy 
for the selected cities, major urban areas, central cities, 


and census metropolitan areas by population size. The U 
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shaped pattern of accuracy is suggested by the summary 
measure for the major urban areas and central cities. The 
estimate accuracy for the selected cities, however, reveals 
a bell-shaped pattern with the greater error found in city 
estimates where the population size was between 10,000 and 
50,000. On the other hand, the pattern of accuracy for the 
census metropolitan area estimates reveals a decline in 


estimate accuracy as population size increases. 


Table 8.19.-- Accuracy of Population Estimates for each Estimate 
Method by Size of Area, Census Metropolitan Areas: 197] 


 Theil's U Statistic 
Population Size N 


Modified Unmodified 
100,000 - 499,999 14 .012241 030048 
500,000: - 999,999 2 .016681 .017952 


1 million and over 3 043619 043327 


The unmodified estimation technique yielded estimates 
with greater accuracy for selected cities over 10,000 
population size. The modified estimates were more accurate 
for the fourteen major urban areas between 25,000 and 
100,000 population size and for central cities between 
100,000 and 500,000 population size. The modified estimates 
evidenced. the greater accuracy for tne “sixteen census 


metropolitan areas under one million population size. 
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Proposition 4: Estimate error will vary directly with 
the population growth rates of the estimate area 


Proposition 5: Estimate error will vary directly with 
the population decline rates of the estimate area 


Both propositions are supported by the estimate 
accuracy revealed by the modified estimation technique for 
the Edmonton sub-areas in Table 8.20. Population estimates 
prepared by the modified technique were superior in accuracy 
to those developed by the unmodified method in every change 
category except for estimate areas which experienced 
population change in excess of ten per cent. 

Table 8.20.-- Accuracy of Population Estimates for each Estimate 


Method by Population Change in the Estimate Area, 
Edmonton Sub-Areas: 1966-1971 


Per Cent Theil's U Statistic 


Population N ————— 
Change Modified Unmodified 

Decline 

- 1.0 to -4.9 10 065463 153152 

SeUPOmLGutLO.9 26 045034 085548 
Growth 

+ 1.0 to +4.9 14 TOS o7 Sey seve 

+ 5.0 to +9.9 8 .060878 . 252600 


+10.0 and over 3 097865 . 061302 
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The most accurate estimates were determined with 
the modified technique and are for the stable sub-areas 
with less than one per cent population decline or growth. 
The greatest improvement in estimate accuracy between 
methods was found for sub-areas experiencing between five 
and ten per cent population growth over the estimate 
period. Estimate accuracy improved to .060878 with the 
modified method from .252600 using the unmodified technique. 

The estimate accuracy for the selected munici- 
palities, major urban areas and central cities by population 
change experienced between 1966 and 1971 is portrayed in 
Table 8.21. The proposition-is not supported by the 
pattern of accuracy manifested by the selected city 
estimates. In contrast, the estimate accuracy of the 
modified technique evidenced improvement for cities 
experiencing decline and growth. ae sixty-one of the 
selected cities, the unmodified method yielded the more 
accurate estimates. This improvement is noted for sub- 
areas classified as stable and for those which had 
experienced low growth (1.0 - 4.9 per cent). 

The modified estimates for major urban areas in the 
low growth category were superior to the unmodified 
estimates, while the reverse was the case for the area 


classified as stable. While the accuracy pattern of the 
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unmodified estimates tend to support the proposition that 
estimate error will increase as growth in the estimate 
area increases, the proposition is not supported by the 
modified estimates. 

Nine of the ten central city modified estimates 
were more accurate than the estimates prepared with the 
unmodified technique. While the pattern of accuracy of 
the modified estimates tends to support both propositions, 
there are too few cases in each category to form any firm 
conclusions. 

It will be noted that the population change 
intervals are different for the census metropolitan areas 
as indicated in Table 8.22. No census metropolitan area 
experienced decline in population over the estimate period 
and the majority (14) experienced ees than three per cent 
population change. The most accurate estimates were 
produced by the modified technique for the metropolitan 
areas which experienced between two and three per cent 
growth. The accuracy pattern of the population estimates 
does not support the proposition that estimate error will 
increase as the population growth rate increases. The 
unmodified method yielded superior estimates to those pro- 
duced by the modified method for the census metropolitan 
areas that experienced the lowest population change over 


the estimate period. 
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Table 8.22.-- Accuracy of Population Estimates for each Estimate 
Method by Population Change in the Estimate Area, 
Census Metropolitan Areas: 1966~1971 


Per Cent Theil's U Statistic 
Population N SE ee Sear ea NT 
Change Modified Unmodified 
O50. to Ft.9 8 .02788) .017894 
+270 (to0+2:9 6 007454 .019689 
+3.0 to +3.9 i 052761 056261 


+4.0 and over l 009169 .046462 


Proposition 6: Estimate error will vary directly with 
the territorial annexation experienced by the estimate 
area over the estimation period 
This proposition is applicable only to the selected 
cities in this investigation. The Edmonton sub-areas are 
not affected by annexation and the major urban areas and 
census metropolitan areas are excluded as these are 
essentially statistical areas and any territorial change 
is determined entirely through re-definition. In essence, 
omly the city as a political unit is considered in this 
part of the analysis. 
Table 8.23 presents the estimate accuracy by method 


used for the total number of incorporated cities in terms 


of their annexation experience. It will be noted that when 
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Table 8.23.-- Accuracy of Population Estimates for each Estimate 
Method by Annexation Experience, Selected Cities 
and Central Cities: 1966-1971 


Bag . . 
Annexation Theil's U Statistic 


ati 2 Modified Unmodified 


a 


Total Cities 85 -054713 . 140392 
4 S86 41 054665 . 140706 
Selected Cities 31 045689 037062 
Central Cities 10 .054731 -141156 
Cities without hh 045251 034892 


annexation 


just the smaller cities (excluding central cities) are 
considered, the population estimates prepared by the un- 
modified estimation method yield the greater accuracy. 
When the larger central cities are included, however, the 
estimate accuracy of the modified technique exceeds that 
of the modified method. When considering the estimate 
accuracy for the selected cities alone, the proposition is 
supported, in that, accuracy is higher for cities without 
annexation regardless of method used. 

As noted in Chapter VII, difficulty was encountered 
with the methodological problem of controlling for the 


annexations experienced by the 31 selected cities. For 
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several cities it was; necessary to accept, part ial 
information on these annexed parcels of land, thereby, 
under-estimating the population which should have been 
included in the annexation adjustment. }t would be 
expected that estimate accuracy would be better for cities 
in which annexation adjustments were exact. It was 
possible through census documents to determine accurately 
the 1966 population resident in annexed parcels for eleven 
of the 31 selected cities which had experienced annexation. 
This scompanison 415 revealed gin Lable.™24 jwuhene sthe 
summary accuracy measures are presented by method for 
controlled and under-estimated annexations. The modified 
method did provide the most accurate estimates for cities 
where the annexation experience was controlled. 


Table 8.24.-- Accuracy of Population Estimates for each Estimate 


Method by Annexation Experience Control, 
Selected Cities: 1966-1971 


; Theid's. 2 Statistic 
Annexation 


ra Bee : Modified Unmodified 
No annexations Lh -045251 034892 
With annexations 31 045689 .037062 

Controlled 1] .018380 .037811 


Estimated 20 . 055841 . 055648 
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Proposition 7: Estimate error will vary directly with 

change in the average household size experienced by 

the estimate area over the estimation period 

The proposition concerning change in household size 
is not supported by the pattern of estimate accuracy for 
the Edmonton sub-areas. Table 8.25 portrays a pattern of 
estimate accuracy which is the reverse of the direction 
expected, i.e., estimate error decreased as change in 
average household size increased. The modified population 
estimates were more accurate than the estimates prepared 
by the unmodified technique for sub-areas in every change 
category. The pattern of accuracy demonstrated by the 
modified technique suggests that the estimate of mouene lid 
size utilized in the estimation procedure was fairly close 
to the actual average household size in 1971. 
Table 8.25.-- Accuracy of Population Estimates for each Estimate 


Method by Change in Average Household Size in the Estimate Area, 
Edmonton Sub-Areas: 1966-1971 


Absolute Change Theil's U Statistic 

in Average N —————_—_ 
Household Size Modif ied Unmodified 
20s 14 .029849 .057223 
=On2eroo 065 30 .026326 044139 
=H tO m0. 5 14 .019363 .073665 


-0.6 to -0.7 3 012141 . 039934 
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Tables 8.26 and 8.27 presents the estimate 
accuracy by @the contro! Variable for thevselected cities, 
major urban areas, central cities, and census metropolitan 
areas. The unmodified method generally provided more 
accurate estimates for the selected cities than the 
modified technique. For cities which experienced a decline 
in average household size of from four to five-tenths of 
a point, the modified method provided the superior 
estimates. For the major urban areas and central cities, 
the modified estimates were more accurate in areas where 
the decline in average household size was modest (0.2 to 
0.3). As witht the Edmontonvsub-aneas., a fairly close 
estimate of average household size change used in the 
modified procedures would have influenced this improvement 
in estimate accuracy. 

The pattern of estimate accuracy for the major 
urban areas is consistent with the proposition while the 
accuracy patterns Tor the Selected cities and the central 
cities are not. The census metropolitan area accuracy 
pattern for the modified method tend toward supporting the 
proposition, however, the two metropolitan areas (Quebec 
and St. John's) experiencing the most change in household 


size had population estimates with the greatest accuracy. 
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Table 8.27.-- Accuracy of Population Estimates for each Estimate 


Method by Change in Average Household Size in the Estimate Area, 
Census Metropolitan Areas: 1966-1971 


A 


Absolute Change Theil's U Statistic 
in Average N SEES 
Household Size Modified Unmodified 
Oe 4 . 009880 . 039285 
= Ow 10 025496 .017532 
= 03.3 3 .057116 060724 
- 0.4 2 . 007336 .024726 


The modified estimates for census metropolitan 
areas which experienced the lowest change and the greatest 
change in average household size over the estimation period 
manifested the greater accuracy (.009880 and .007336). The 
unmodified method proved superior to the modified technique 
for the majority of estimates in metropolitan areas having 
experienced slight change in average household size (= 0.2) i 


Proposition 8: Estimate error will vary inversely with 
the age of the estimate area 


As demonstrated in Table 8.28, the accuracy of 
estimates derived by the modified technique proved superior 
toptie population estimates prepared by the unmodified 
technique in every category. The proposition that estimate 


error will vary inversely with the age of the estimate area 
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Table 8.28.-- Accuracy of Population Estimates for each Estimate 
Method by Age of Estimate Area, Edmonton Sub~-Areas 


_—_—_—_—_—— 


Theil's U Statistic 


Age of Area® N a Dee eh lene Pe 
Modi fied Unmodified 
0.0- 9.9 42 044227 079136 
10.0 - 19.9 8 101622 . 103995 
20.0 - 29.9 5 074026 . 266719 
30.0 - 39.9 2 044092 129175 
40.0 - 49.9 4 072911 . 296350 


*Proportion of dwelling units constructed prior to 1921. 


was not supported by the sub-area estimates. ft is -likely 
that age of area may have little relationship to the 
accuracy of population estimates for sub-areas within a 
city. According to the scale of age, the youngest areas 
(42) yielded relatively accurate estimates as did older 
sub-areas with thirty to forty per cent dwelling units 
Gonomriic bediap tO G mt Oro win | 

Age of the study municipalities and other urban 
areas was determined by the census date that they were 
first recorded as attaining 10,000 population size. With 
the exception of the oldest selected cities, the pro- 


position tends to be supported that estimate accuracy will 


increase as the cities become older. There is a similar 
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supporting pattern of accuracy revealed for the major urban 
areas with the exception of the oldest major urban area 
classified. A reverse pattern of accuracy is noted for the 
central cities, although there are too few cases to be 
convincing. (Table 8.29) 

An inconsistent pattern of estimate accuracy is 
revealed in Table 8.30 for the census metropolitan areas. 
The greater error in estimates produced by both methods is 
revealed for the oldest census metropolitan areas which 
does not support the proposition. If the oldest category 
is eliminated then the pattern of accuracy for the modified 
estimates is consistent with expectations, however, half 
of the metropolitan estimates are in the oldest category. 

The modified estimates were more accurate than 
the estimates produced by the unmodified technique for 
those census metropolitan areas that achieved 10,000 
Bopulatian size.at the turn of the century A1lool= 1911). 
ine unMoOdit ied estimates Were Superior fof ‘the oldest 


metropolitan areas and the youngest. 
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Table 8.30.-- Accuracy of Population Estimates for each Estimate 
Method by Age of Estimate Area, Census Metropolitan Areas 


Theil's U Statistic 


Age of City® N ee ae Re 
Modified Unmodified 
Pre - 1871 9 ~  ,043881 043726 
1881 - 1891 4 010972 016403 
1901 - 1911 5 014373 036549 
1921 - 1931 017991 012977 


“age of census metropolitan area was determined by the census 
dates that its central city was first recorded as attaining 
10,000 population. 
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CHAPTER IX 


CONCLUSIONS AND IMPLICATIONS 


The intent of this research has been to develop and 


empirically assess the accuracy of a modified censal ratio 


technique in the estimation of municipality and small area 
postcensal populations. The study objectives were three- 
om ee 


le the development of a modified estimation 
technique; 

on the application of the modified estimation 
technique to metropolitan sub-areas and 
municipalities; 

a the assessment of the accuracy of estimates 
derived utilizing the modified estimation 
technique. 

The modified estimation technique was developed to 
satisfy the planning needs of both public and private 
sectors of the municipality. The essential requirements 
considered in this development of a useful method were 
that it must be simple in concept and procedure, efficient, 
inexpensive, reliable, and that it utilize a readily avail- 


able and continuous series of symptomatic data. 
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The censal ratio technique employed in this 
research was a modified version of the housing unit method 
for estimating populations at postcensal dates. This 
technique involved the determination of relationships 
between a symptomatic indicator and the population of an 
estimate area for the most recent census date. This ratio 
was then applied to the selected symptomatic indicator 
assembled over the estimate period. For this technique, 
housing change over the estimate period was assumed to be 
symptomatic of population change. 

The modification of this censal ratio technique 
involve two basic improvements regarding the symptomatic 
indicator and the estimation procedures. The first 
improvement was to utilize dwelling unit completions 
rather than dwelling unit starts which serves to eliminate 
the time lag between an initial building permit start and 
tne completion of construction. The second modification 
refined the estimation procedures by differentiating major 
dwelling unit types and applying appropriate ratios. 

Since the ratio, or population per household, varies by 
dwelling type, this modification permitted greater 
sensitivity toward construction shifts inethe housing 


industry over the estimation period. 
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Indicators were assembled from the building permit 
records of the City, of, Edmonton for use in. the estimation 
of metropolitan sub-area populations. The population 
estimates prepared for municipalities over 10,000 
population size employed housing data made available by the 
Central Mortgage and Housing Corporation. Postcensal 
estimates were produced for 119 municipalities and urban 
areas and 61 metropolitan sub-areas. 

For each of the estimate areas, the modified and 
unmodified estimation techniques were employed resulting 
in two postcensal estimates of population. These estimates 
were then compared to the actual 1971 census figures for 
the estimate area. The difference between population 
estimates and actual parameters was translated in terms of 
percentage error, average per cent error by control 
variable, and Theil's U statistic. These summary measures 
permitted an assessment of accuracy between estimation 
methods for both the occupied household estimates and 
population estimates. 

The estimation technique employed in this research 
involves a sequential process in the development of post- 
censal population estimates. The first stage of this 


process is concerned with the preparation of an estimate of 
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occupied households. The second stage applies the average 
population per household estimate to the occupied household 
estimate resulting in a final estimate of population in 
occupied households. To this latter estimate is added 

the best estimate of institutional and collective 
population. The sequential stages are represented in the 


following diagram: 


Total an ene occupied 
Stage 1: Household (x) spancy = household 
ee Esti ratio ; 

stimate estimate 

Occupied household re epee ee 
Stage 2: Household (X) size (+) 00 rhe aon 
See) ia Estimate estimate Sopeenallste IEE 

estimate estimate 


The following propositions were set forth for test- 
ing in this research: 


Proposition |: It is expected that the modified housing 
unit method will yield more accurate postcensal 
population estimates than will the unmodified housing 
unit method 


Proposition 2: Estimate error will vary directly with 
the proportion of apartment units in the estimate area 


Proposition 3: Estimate error will vary inversely with 
the population size of the estimate area 


Proposition 4: Estimate error will vary directly with 
the population growth rates of the estimate area 


Proposition 5: Estimate error will vary directly with 
the population decline rates of the estimate area 


Proposition 6: Estimate error will vary directly with 
the territorial expansion experienced by the estimate 


area over the estimate period 
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Proposition 7: Estimate error will vary directly with 
change in the average household size experienced by 


the estimate area over the estimation period 


Proposition 8: Estimate error will vary inversely 
with the age of the estimate area 


Conclusions 

The modified estimation technique produced more 
accurate population estimates for the metropolitan sub- 
areas, major urban areas, central cities, and the census 
metropolitan areas. The central city and metropolitan 
sub-area estimates revealed the greatest improvement in 
accuracy when the modified technique was used. The un- 
modified technique yielded estimates with greater accuracy 
fom tie selected cities: (labile 9211 }. 

The performance of both estimation techniques was 
better in estimating the occupied households, however, 
the unmodified technique provided superior estimates for 
the selected cities, major urban areas, and census metro- 
politan areas. The modified method yielded the best 
population and household estimates for the sub-areas and 
central cities. The most accurate occupied household 
estimates were found in the central cities, while the best 
population estimates were found in the major urban areas. 

Generally, the postcensal population and occupied 


household estimates prepared for the metropolitan sub-areas 
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and central cities were in the direction expected and the 
modified technique produced estimates with considerable 
improvement over the unmodified estimates. A partial 
explanation for yehts is that the symptomatic indicators 
collected and assembled at the local level were subjected 
to rigorous quality control which could not be applied to 
the @M.H.C. data sources. In addition, the use of 
occupancy ratios by housing type was a methodological re- 
finement incorporated in the preparation of sub-area 
estimates only. Available comparative data from census 
documents permitted refinement in the adjustment for central 
city annexations which was more difficult to achieve for 
other municipalities in the study. 

Tables 9.2 and 9.3 portray comparative average 
per Leah error by method for the major estimate area 
Cae eee The modified estimation procedure yielded 
lower average per cent error than the unmodified method 
for the metropolitan sub-areas, central cities, and census 
metropolitan areas. The estimates with the lowest average 
per cent error were found for the metropolitan sub-areas 
and, generally, average per cent error increased as size 
of the estimate area increased. 

When estimate areas with extreme error are removed, 


both methods provided reasonably accurate estimates within 
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Zou, 
t five per cent. The unmodified method, however, produced 
more accurate estimates for the major urban areas and 
census metropolitan areas. 

The average per cent error for the population 
estimates was lowest for the census metropolitan areas 
and highest for the metropolitan sub-areas when the 
modified technique was used. The estimates prepared by 
the modified yielded lower average per cent error for the 
sub-areas, central cities, and census metropolitan areas. 
When the estimate areas with extreme error are controlled 
for, all areas manifest average per cent error within 
= fiveuper cent: 

In summary, improved occupied household estimates 
were provided by the modified method for the metropolitan 
sub-areas and central cities, only. The modified 
technique produced improved population estimates for the 
metropolitan areas, major urban areas, central cities, 
and census metropolitan areas. All estimate areas with 
modified estimates manifested average per cent error with- 
in t five per cent when areas with extreme error were 
eontaolled for. 

Table 9.4 presents a summary of the findings with 


respect to the research propositions for the modified 


method by estimate area category. With the exception of 
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proposition three which states that estimate error will 
vary inversely with population size, all Febiiy mere. 
were partially confirmed by the data. 

Both occupied household and population estimate 
patterns of estimate accuracy for metropolitan sub-areas 
tended to support propositions one, two, four, and five. 
Estimate error increased in magnitude as the proportion 
of multiple-units in the estimate area increased, and 
increased in areas of population growth and decline. 
Error was expected to decrease as the population size of 
the estimate area increased. A U shaped pattern of 
accuracy was evident for the sub-area estimates, however, 
where larger estimate error was found in sub-areas with 
small and large numbers of population. 

Findings in a reverse direction were found when 
change in average household size was controlled. Since 
Edmonton sub-areas had experienced a decline in household 
size between 1961 and 1966 (Chapter II!) and continued 
this trend to 1971, it is likely that the extrapolated 
estimate used in the modified technique was very close to 
the actual size of household. If this was the case, the 
proposition would likely not be supported. 

For the selected cities, the pattern of accuracy 


for the population estimates tended to support only 
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propositions six and eight. “Estimates. for cities 
experiencing no annexation were only slightly more accurate 
than estimates for cities experiencing annexation. City 
estimates for both occupied households and population 
tended to increase in accuracy with age of city. The 
accuracy of occupied household estimates tended to Support 
the propositions concerned with population change, change 
in household size, and proportion of multiple-units. 
Population estimate accuracy, however, failed to support 
any of these propositions for the selected cities. 

The change in household size and age of area pro- 
positions were supported by the major urban area estimates 
of population and occupied households. The performance of 
estimate accuracy was quite inconsistent with respect to 
the remaining propositions to make any convincing state- 
ments. 

Central city population estimate accuracy tended 
to decrease as the proportion of multiple-units increased. 
The remaining propositions were not supported by the 
population estimate accuracy. The estimates of occupied 
households did agree with the expected direction of error 
for the propositions concerning multiple-units, change in 


household size, and population change. 
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Results were very inconsistent for census metro- 
politan area estimates. The only proposition supported by 
the pattern of population estimate accuracy was concerning 
change in average household size. The estimate accuracy 
of the occupied household estimates, however, supported 
propositions two and three (multiple-units and population 


Sze). 


Methodological Problems and Recommendations 

One of the more salient findings of this research 
was the determination of construction trends in the City 
of Edmonton by structural-type. As indicated in Chapter 
lll, construction patterns definitely shifted to an 
emphasis on multiple unit structures toward the end of the 
estimate period. An interesting feature of this trend is 
that at the beginning of the estimate period construction 
of two to three storey ''walk-up'"' apartment structures were 
relatively dominant; however, toward 1971 the larger, more 
complex multiple-unit structure became more frequent. This 
essentially is a trend from medium density to high density 
construction within the metropolitan area. For the smaller 
cities, a trend toward row housing as the construction mode 


was evident from C.M.H.C. tabulations. 
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These housing trends lend support to the preparation 
of population estimates by housing type in the modified 
estimation procedures. The overall population per household 
ratio used in the unmodified estimation technique would be 
biased toward the single-house ratio, hence, inflating the 
population estimates. The use of population per household 
ratios by dwelling type would be more aligned with the 
actual housing construction patterns that exist over the 
estimate period. 

In the actual preparation of the occupied ieusehe td 
estimates, it was noted that use of completion data on 
housing activity was only a partial answer to lag-time 
effects. Use of completion data only accounts for part of 
the lag-time that must be controlled for in order to 
gain greater accuracy in occupied household estimates. 

There are additional lag-times that should be estimated in 
order to derive accurate occupied household estimates. 
There is the time-lag between the final completion permit 
and the time it is actually ready for occupancy and, 
secondly, the lag-time betweeen being ready for occupancy 
and the actual occupancy of the unit. Lack of a reasonable 
estimate of these two lag-times will contribute to an over- 


estimation of multiple-units. 
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A recommended refinement which was only utilized 
in the preparation of metropolitan sub-area estimates was 
the incorporation of differential occupancy ratios by type 
and size of structure. C.M.H.C. quarterly vacancy survey 
data for Edmonton were made available by the Planning 
Department. These data permitted the application of 
differential occupancy ratios by type and size of structure 
over the estimate period. For example, every newly con- 
structed multiple-unit structure was classified according 
to size (number of units) and the aggregation of units by 
Size category was then subjected to the appropriate 
occupancy ratio. The result would be a more accurate 
account of net occupied units by size category. 

In the analysis of the accuracy of occupied house- 
hold estimates, it was found that the derived estimates 
of multiple-units tended to over-estimate the actual 
counts provided by the census for Edmonton sub-~areas. The 
possible explanation for this is that: either She vacancy 
data provided by C.M.H.C. was in error of that time—lag 
between completion and occupancy is an important element 
to consider in further refinement. It is suggested that 
the vacancy-fratios are unrealistic partrculerly an light 
Of the larger, multiple-unit structures built toward the 


end of the estimate period. For example, a large multiple- 
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unit structure could have been completed toward the latter 
stage of the estimate period and, accordingly, the 
appropriate 82 per cent occupancy ratio applied. In 
actuality, however, this large apartment structure may take 
a considerably longer period of time beyond the limits of 
the estimate period to be ready for occupancy and then may 
even experience a much lower Occupancy ratio. Pt is 
recommended that further research be undertaken in the area 
of differential occupancy ratios and the influence of the 
lag-time factor by size of structure. 

ft will) be noted ih Higure.9 1 thaterewer tt ub— 
areas evidenced occupied household estimates with error 
Gdreatemathan © hive jper cent. This graphilc: presentation 
of estimate error reveals that areas with under-estimates 
were primarily residential single-house areas on the 
periphery of the city. On the other hand, areas with 
over-estimates were predominantly apartment areas in the 
inner area of the city. More accurate estimates of the 
lag-time factors and occupancy ratios would likely achieve 
further reduction of these household estimate errors. 

Figure 9.2 portrays the population estimate error 
by sub-area within the city. The population estimate 
error is magnified in those areas having excessive 


occupied household error (Figure 9.1). It is significant 
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Figure 9.1 


MODIFIED METHOD 
OCCUPIED HOUSEHOLD ESTIMATE ERROR 
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that sub-areas with sizable collective and institutional 
populations and apartments are generally over-estimated. 
Sub-areas which have experienced zoning changes permitting 
higher density construction also evidence over-estimation. 
Peripheral sub-areas which manifested under-estimation 
experienced considerable mixed housing developments -- low 
income row housing -- and university housing. This sug- 
gests needed refinement with regard to row housing and 
appropriate population ratios, as well as improvement in 
the estimation of collective and institutional populations. 

Notable deviations between Secipied household 
estimates derived through either method and the actual 
census counts strongly suggest the possibility of error in 
the 1971 census results for several sub-areas. This type 
of error could have either been in terms of the total 
count of households, mistabulation in the field, or mis- 
classification of housing type. 

Error in census enumeration could have considerable 
implications in the assessment of estimate accuracy where 
census results are utilized as the ''true'' parameters. lf 
there was census error of any magnitude at the small area 
level, then estimate error could be more apparent than real. 
Previous postcensal estimation analyses have not questioned 


the accuracy of the census figures utilized in testing 
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(California, 1957; Goldberg, 1964; Morrison, 1971; Schmitt 
and Crosetti, 1954; Siegel, Shryock and Greenberg, 1954; 
Sans inyic sdind. Zhe tem, 1.968 ss 7 iter and Shryock, 1964)... 

The greatest, risk of census error is likely to be 
found in areas which contain the more difficult populations 
to enumerate, such as the transients, the collective and 
LNnsithitutional ~populations,,and the mobile, young adu! ts.. 
These populations are found in greater proportions in the 
central areas of,.the «city (McVey, -19.73).... In light of the 
methodological consequences that census error would have in 
any estimation assessment design using census figures, it 
would be recommended that validity checks be made in the 
areas of high risk. 

These validity checks could be in the nature of a 
sample housing and population survey conducted as near as 
possible to the estimate date. In the event that postcensal 
estimates are prepared for sub-areas in municipalities where 
annual civic censuses have been conducted, then the local 
census accuracy check areas could be utilized to provide the 
"true'’ parameters for assessment of estimate accuracy. 

Where civic census materials are unavailable, the postcensal 
accuracy test results prepared by Statistics Canada could 
be used to provide a measure of the magnitude of census error 


Tikelvato.be, found at the, sma} canes. level: 
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These excessive errors in postcensal estimation 
at the micro-level are not accept abjl.e, ast these, are, te, WV 6 iy 
sub-areas that the planner is most eae with. The 
refinements suggested should improve the population 
estimates for these more dynamic areas of the inner and 
outer city. As the data reveal, the occupied household 
estimates are the more accurate of the two estimates. This 
indicates that the greater improvement remains to be made 
in the second stage of the sequential process. It is 
suggested that a sampling design could be employed in order 
to achieve a more accurate estimate of the average house- 
hold size by housing type for use in the estimation 
procedures. This would be increasingly important as the 
estimate date becomes further removed from the base census 
year. 

Another improvement that should be considered 
concerns the estimate of the collective and institutional 
population. The 1966 census figure for this non-household 
population was used in the preparation of final population 
estimates; however, an extrapolation technique should 
provide a more sensitive estimate. 

Significant methodological problems that are 
strongly suspected of influencing the findings of this 
research are centered in the secondary data sources of the 


Central Mortgage and Housing Corporation and Statistics 
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Canada. As discussed in Chapter IV, concern was expressed 
with regard to the inconsistent classification systems used 
by both governmental agencies, definitional changes in 
housing and statistical areas, and the modifications made 
in the 1971 census publication program. Even the 1971 
census summary tape did not provide comparable detail in 
data “to that “provided “int 96h *and "1966 - eA "or these nod i — 
fications hamper research relying on data comparability, 
particularly for small areas. These modifications were 
the more serious shortcomings of the assembly of hy mn tonea 
indicators for the preparation of the selected city and 
urban area estimates. It is paradoxical that agencies 
charged with the responsibility of providing comparable 
and useful data for analytical research will introduce 
changes in procedure which defeat their aims. 

Central Mortgage and Housing Corporation is 
dependent upon the local municipality for the provision of 
building permit data. It is evident that in order to have 
reliable data to summarize and distribute in the form of 
Offic Pal publ teattons) "there imist thie consc henitiious co 
operationfon -the ‘partvok ‘thie *datassuppl Vers itire tioca | 
nuAre tpialhuy. In an effort to assess the reliability of 
C.M.H.C. data, a questionnaire was forwarded to 187 


municipalities throughout Canada eliciting housing data 
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identical to those provided C.M.H.C. (Appendix F). A 
little over a third of the municipalities responded (70), 
of which, none provided data which was in agreement with 
data reported in the C.M.H.C. official documents. Several 
responding municipalities either did not understand the 
questionnaire, could not provide the data due to staff 
shortages, did not maintain records on completion data at 
all, or did not maintain completion data by housing type. 
These limited results cast further doubt upon the efficacy 
of the basic symptomatic indicator data provided by C.M.H.C. 

It must be noted, however, that with few exceptions 
every responding municipality expressed high interest in a 
postcensal estimation technique. Correspondingly, in order 
to utilize the postcensal estimation technique the primary 
requisite is the availability of a continuous data series. 
A most important condition is that the data series itself 
must be reliable and accurate. 

Very few problems of a methodological nature were 
encountered in the assembly of building permit data in 
Edmonton. In questionable cases, the permit was checked 
against the actual situation in the field and without 
exception the permit was correct. The series was continuous 
and was not influenced by changes in definition. In 


addition, sufficient detail was available to produce 
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estimates by several more housing types than what was 
actually done. Ligts felt that the adequacy of this data 
Series accounted for the siqnificant overall difference 
between the results of the modified and unmodified 
estimates. 

Further research is required concerning the 
influence of the time-lag factor and differential occupancy 
ratios in the first stage of the sequential process. In 
terms of the postcensal population estimates, it is recom- 
mended that improvement is required with respect to 
achieving more adequate estimates of average population 
size by housing type and the collective/institutional 
population for the estimate date. 

Generally, it is recommended that the utility and 
efficiency of the modified estimation procedure be judged 
on the basis of symptomatic indicator adequacy. The 
research results suggest that the estimation technique's 
future appears more promising for estimate areas where 
data quality is pigh,, suchas in the case of Edmonton as 
opposed to secondary sources. 

A more fruitful strategy in evaluation would be 
in controlling for refinement in the modified method 
eset f. It is suggested, for example, that a careful 


evaluation of demolitions be conducted. In the course of 
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213 
the research it was found that in the majority of instances 
the demolition had been unoccupied for a considerable 
length of time prior to initiation of the permit. In 
this event, unnecessary deletion would be made from the 
occupied household estimate which could result in under- 
estimation. 

Controls could be used to assess improvement in 
estimate accuracy when various refinements, such as, time- 
lag factors, differential occupancy ratios, and varying 
estimates of household size and non-household populations 
are incorporated. 

lt is further recommended that research be con- 
ducted concerning the efficiency and accuracy of the 
modified technique for a series of estimate dates following 
the census year. This can only be done in local areas that 
conduct censuses in order to have available the actual 
parameters for testing. The current research results in 
several estimates that were quite accurate (within t+ five 
per cent) considering the five-year estimation period. 
These results compared favorably with other research ef- 
forts in postcensal population estimation (California, 
195/; Zitter and Shryock, 1964; Starsinic and Zitter, 
1968). The results suggest increased accuracy for the 


modified method the closer the estimate date is to the 


census date. 
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In conelusion, it can be stated that ja reliable 
continuous series of symptomatic indicators can be 
established and maintained. For many municipalities, it is 
evident that an acceptable estimation program wil] 
necessitate considerable improvement in the reporting 
systems now in operation. The preparation of postcensal 
population estimates for small areas is contingent upon 
the availability and accuracy of the symptomatic indicator. 
Local government can insure the continuous collection of 
these data and standardization of definitions to maintain 
comparability. As a consequence of this research, while 


more improvement is indicated for the modified technique, 


its performance manifests promise for small area estimation. 
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APPENDIX A 
THEIL'S U STATISTIC: A METHODOLOGICAL NOTE 


Theil's U statistic is one of several statistical 
forecast evaluators. This statistic is a summary measure 
based upon the comparison of estimated parameter and actual 
parameter. This comparison may be made against the actual 
parameter for the estimate date, or the change observed 
(1966-1971) may be compared with the estimated change 
(Chisholm and Whitaker, 1971, pp. 161-162). 
| The denominator of the statistic normalizes it so 


that its domain is the closed interval of zero to one. 


Obviously, U = 0 is a perfect estimate, since the estimate 
would equal actual and P. - A. = 0 for all i. At the other 
extreme, U = 1 would be a case of all incorrect estimates 


(Chisholm and Whitaker, 1971, p. 162). 

No rigorous test has been developed to judge 
whether the difference between two U coefficients is 
statistically significant. In the comparison of two 
estimate models, the model yielding the lower U statistic 
would be better than the other estimation model in estimating 


the true parameter. 
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APPENDIX B 


Table B.1.-- Comparability of 1966 and 1971] 
Census Tracts with Study Estimate Areas, 
Edmonton: 1971 


Census Tract Numbers 
Estimate Areas 


1966 1971 


l 51 (5. 7Osry 
2 2 72,73,74 
3 52 71 
iP Sh 69 
5 53 70 
6 1 67,68 
i 35 66 
8 55 65 
9 36 64 
10 3 63 
11 h 62 
12 5 61 
13 6 60 
14 i, 59 
15 50 58 
16 49 h2 
17 2 57 
18 11 56 
19 ae 55 
20 9 54 
21 8 53 
27 37 52 
23 56 51 
2h 57 50 
25 38 49 
26 13 48 
27 14 46,47 
28 es ks 
29 39 hh 
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Table B.1.-- Continued 


Census Tract Numbers 
Estimate Areas woe 


1966 1971 


ra ES 


31 42 4] 

32 hy ho 
33 ay Bg 

34 20 34 
35 19 32433 
36 18 30,31 
37 17 29 
38 58 28 
39 59 a | 
40 60 26 

4 61 25 
42 2 24 
43 22 23 
hh 23 22 
AS 24 2] 

6 25 20 
47 26 35 
48 48 36 
49 43 38 
50 47 SIS SHE 
51 32 17 
52 31 14 

53 30 13 

54 29 iP 

55 28 10 
56 LO 5) 
Di 62 8 
58 63 7 
pi 33 2 

60 34 15 

61 ks e253 e4e5 


1971 census tracts 6, 16, 18, 78, and 90 were 


deleted because of either annexation or boundary 
changes between 1966 and 1971. 
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: CATT 
| sist 
TET 


Comple 


TABLE 
PERMIT STATUS 
Issued 


pen 


| Row 


TYPE OF HOUSING 


INSPECTION BRANCH 


AREA 
Detached | Attached 


APPENDIX C -- Tabulation Form for Retrieval of City Permit Records 
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APPENDIX D 


COLBECTIVE HOUSEHOLDS 


eS. Health and Welfare Institutions 


a. Convalescent hospitals 
bag General hospitals. (including Staff residences) 
e. Homes for the ‘aged and infirm 
d= Hospitals and homes for veterans 
e. Hospitals and homes for incurables 
Toy eMaternl ty, hosp ita lis 
g. Nursing homes 
ie ~Sanetoriva 
is Tuberculosis hospitals 
Jj. Children's Aid Society Shelters 
k. Orphanages 
2 Corrective and Penal Institutes 


a industrial schools and farms 
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Table E.1.-- Summary of Comparative Average Percentage Error for 
Study Control Variables by Estimation Method, 
W971 
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Table E.3.-- Summary of Comparative Average Percentage Error for 
Study Control Variables by Estimation Method, 
Census Metropolitan Areas: 1971. 
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THE UNIVERSITY OF ALBERTA 
EDMONTON, CANADA 
T6G 2E1 


DEPARTMENT OF SOCIOLOGY 


TELEPHONE (403) 432-5234 


APPENDIX F 


29 June 1973 


Dear Sir: 


I am currently completing a Ph.D. dissertation which essentially 
involves developing and testing an estimation technique for the purpose of 
determining current population estimates for small areas and municipalities. 
The estimation technique being researched is a modified housing unit method 
which is contingent upon residential construction information. Previous city 
estimates prepared utilizing the housing unit method have depended primarily 
upon gross building permit data, i.e., dwelling unit starts, as the indicator 
of population change. It is my intention to modify the procedures, in that, 
component estimates by housing type would be developed for each municipality 
over 10,000 population size in Canada. In this way, shifts in residential 
construction activity over the estimation period can be accounted for in the 
development of city population estimates which use housing as an indicator 
of change. The housing type categories -- single-detached, semi-detached and 
duplex, row, and apartment -- would conform to the housing definitions stated 
in Canadian Housing Statistics publications of the Central Mortgage and Housing 
Corporation. For this research effort, I have selected the five-year interval 
between June 1, 1966 and June 1, 1971 as the estimation period. 


In addition to generating a series of 1971 city estimates using the 
modified housing unit method, a second series of estimates will be developed 
using the unmodified procedures. Comparison of these two estimates with 1971 
Census of Canada figures will permit a test of accuracy and the assessment of 
any improvement gained with the modified technique. It is hoped that this 
research will generate a post-censal technique of estimation that would have 
practical application in municipalities throughout Canada. The following 
criteria are serving as my guidelines in this research: 
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1. Development of a post-censal estimation technique with 
known levels of accuracy; 


2. Development of a technique that is simple in concept and 
procedure requiring non-demographic expertise; 


3. Development of a technique that is not time-consuming in its 
computational form; 


4. Development of a technique that is inexpensive to use; and 


5. Development of a technique that utilizes a readily available 
and continuous series of symptomatic data at the local level. 


At this time, I am soliciting the cooperation of all Canadian municipalities 
over 10,000 population in size in order to obtain historical data on residential 
construction activity. My data needs are compatible with the reports on dwelling 
unit starts, dwelling units completed, and dwelling units under construction 
solicited by Central Mortgage and Housing Corporation for their annual reports. 
The additional refinement that I require is that the foregoing information be 
classified by housing type, i.e., single-detached, semi-detached and duplex, row, 
and apartment over the estimation period. In addition, information on the number 
of housing units by type destroyed by fire or demolished would be instrumental 
in the refinement of the post-censal estimates. The attached documents specify 
exactly the research requirements with regard to building permit data. It is my 
intention to provide each municipality with a summary report which will indicate 
a procedural documentation of the post-censal estimation technique, as well as, 
the results of the empirical tests. 


In the event that your municipality maintains monthly tabulations of 
building permit information by housing type, I would be willing to reimburse 
your office for any Xeroxing charges in order to. expedite this request. As | 
only have two months to complete this research, I place my trust in your judg- 
ment and gratefully appreciate any assistance your office can provide. 


Sincerely yours, 


Wayne W. McVey, Jr. 
Population Research Laboratory 
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